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PREFACE

This report was prepared by G. T. Orlob and Assoclates of Benicia,
California, under the supervision of Dr. Gerald T. Orlob. Mr., Paul W. Hadley
performed the computer simulatfions for the study and prepared the draft
report, Mr. Donald J, Smith of Resource Management Associates of Lafayette,
California, served as consultant to the project.

Appendix C was written by Mr. R. G. Willey of the Hydrologic Engineering
Center to provide the reader with water qualitv duration curves. The
development of the water quality duration curves was beyond the scope of the
contract with G. T. Oriob and Associates.

The entire project was administered under the direction of Mr. Willey
for the Corps of FEngineers Pittsburgh District and the Office Chief of
Engineers,




SIMULATION OF STREAMFLOW REGULATION EFFECTS
ON THE WATER QUALTITY OF THE
ALLEGHENY RIVER

TABLE OF CONTENTS

Page
LIST OF TABLES iii
LIST OF FIGURES iv
I. INTRODUCT ION 1
II. SUMMARY 0
II1I. DESCRIPTION OF THE STUDY AREA 3
Physical Setting 3 1
The Corps of Engineers Keservoir System and its Operation i i
! Iv. METHOD OF STUDY 10
WQRRS Model 10
Stream Hydraulics ~ Muskingum Routing 10 :
Water Quality Module 12 [
Channel Geometry Data 13
Hydrologic - Meteorologic Data 13
Ad justment of Flow Measurements 18
Water Quality Data 24
V. RESULTS )
Simulated vs. Ohserved Water Quality 25
Effects of Alternative Operations 09
Effects of Operations on Alleghepy River Water
Temperature Extremes 29
Ef fects of Operations on the Kiskiminetas
River RL¢]
Effects of Operations on the Lower Allegheny
River 375
Effects of Operations on the Upper Clarion
River 33
VI, CONCLUDING COMMENT 33
REFERENCES 39
APPENDIX A: Water Quality Data Sources
APPENDIX B: Water Qualityv Stat{st{cs for Selected Sites In
the Allegheny River Basin
t APPENDIX C: Allegheny River Water Quality Duration Curves




Zh 2y _ P, z,&_

Table No.

LIST OF TABLES

Title
Allegheny River Basin Principal Tributaries
Allegheny River Low Flow

Corps of Engineers Reservoirs in the Allegheny River
Basin

Summary of pH Values in the Kiskiminetas River
Pattern Hydrographs for Distributing Ungaged Flows

Allegheny River Flow Balance

Page

(@]

19

23




LIST OF FIGURES
Figure No. Title Page
1 Allegheny River Watershed 4
2 GCeometric Representation of Stream System and Mass
Transport Mechanisms 11
3 Schematic Diagram of Allegheny River Systenm 14
4 Schematic Diagram of the Aliegheny River 15
5 Schematic of Clarion River 16
6 Schematlc of French Creek 17
7 Schematic of Kiskiminetas River 17
8 Observed and Computed Flows, Allegheny River at
Franklin, Pa., 1977 Study Period 20
‘ 9 Regression Analysis of Observed and Computed Flows
Allegheny River at Franklin, Pa., 1977 Study Period 21
10 Computed Water Surface Profiles, Allegheny River Between
Franklin and Parker, 1977 Study Period 22
11 Allegheny River at Freeport (RM 32), 1977 TDS 20
12 Kiskiminetas River at Vandevrgrift, 1977 TDS 26
13 Allegheny River at Freeport (RM 32), 1977 pH 27
I“ 14 Allegheny River at Natrona, 1977 pH 27
i_ 15 Kiskiminetas River at Vandergrift, 1977 pH 28
b
i 16 Allegheny River Water Temperature 30
" 17 Kiskiminetas River at Vandergrift, 1977 pH 31
' 18 Kiskiminetas River at Vandergrift, 1977 Flow 31
; 19 Kiskiminetas River at Vandergrift, 1977 TDS 32
{ 20 Kiskiminetas River at Vandergrift, 1977 Flow 32
f 21 Allegheny River at Freeport and Natrona, 1977 pH 34
22 Allegheny River at Frecport and Natrona, 1977 Flow 34
23 Allepgheny River at Freeport and Natrona, 1977 TDS 35
]
24 Allegheny River at Freeport and Natrona, 1977 Flow 35

iv




,""?F!!!!!!!!!!!!!!=nulll-----........‘.‘

LIST OF FIGURES - Continued

Figure No. Title Page
25 Allegheny River at Natrona, 1977 pH 36
26 Allegheny River at Natrona, 1977 Flow 36
27 Clarion River near Ridgeway (RM 81), 1977 DO 37
28 Clarion River near Ridgeway (RM 81), 1977 Flow 37
29 Clarion River near Ridgeway (RM 81), 1977 BOD 38
30 Clarion River near Ridgeway (RM 81), 1977 Flow 38
|
i Y
]
é
e
v




I. INTRODUCTION

The United States Army Corps of FEngineers (COE) operates a system of
nine reservoirs in the Allegheny River basin that controls approximately 45%
of the total drainage area of the basin., In addition to the flood control
and recreatiorn benefits that these facilities provide, the COE has operated
the reservoir system to enhance the water quality of the Allegheny River
since the construction of Allegheny Reservoir (Kinzua Dam) in 1967. The
principal water quality objective of the system operation is to control the
adverse effects of the acid mine drainage that pollutes the Kiskiminetas
River on the water quality of the lower Allegheny River,

The purpose of this study was to develop and test a model that could
simulate water gquality conditions in the Allegheny River basin under
different hydrologic and reservoir operational conditions. The periods
chosen for study were 1 June 1975 through 31 October 1975, and 1 July 1977
through 30 September 1977. Streams modeled in this study include a 190.5
mile reach of the Allegheny River from Kinzua Dam downstream to the vicinity
of Pittsburgh, Pennsylvania, and three major, regulated tributaries: French
Creek, the Clarion River, and the Kiskiminetas River. The selected
hydrologic conditions are:

R Existing Conditions - all facilities in place and
operated as they were during the
study period.

o Pattern A - all facilities in place and
operated as they were during the
study period, except that the
outflow from Kinzua Dam 1is reduced
to 500 cfs during the period from 5
July through 30 September for both
test years.

o No Corps Storage - unregulated streamflows as they
would occur without Corps of
Engineers reservoirs in the basin.

Hydraulic and water quality simulations were performed using a COE
computer program entitled "Water Quality for River-Reservoir Systems™ (Smith,
1978), Data required «s input to the program included geometric cross
section data for each river or river reach, flow rates, meteorological data
and water quality data.

Results of water quality simulations were analyzed wusing the COE
computer programs “Water Quality Statistics” (WQSTAT), "Water Quality Plot”
(WQPLOT), and "Water Quality Profile” (WQPROFILE). Information is provided
for comparison purposes in the form of statistical summaries of system
rosponses and graphical displays of selected water quality constituents at
kev locations and times. Data files, 1including both input data and
simulation results, ar> the principal products of the study. This report
provides do mentation 1 study methodology and preliminary interpretation of
fllustrative ~—~mple .. simulatfon results.




IT. SUMMARY

The Hydrologic Engineering Center (HEC) computer program “Water Quality
for River-Reservoir Systems” (WQRRS) was applied to the Allegheny River
System between Lock and Dam No. 2 (River Mile 6.7) and Kinzua Dam (River Mile
197.2). Hydrologic conditions for the system, including major tributaries,
were simulated for the summers of 1975 and 1977. Three conditions of
operation were considered:

o Existing Conditions—--with all facilities 1in place and
operating,

©  Pattern A--with the outflow of Allegheny Reservoir reduced
to 500 cfs over the period 5 July through 30 September, and

0o No Corps Storage--with no Corps of Engineers regulation.

These results were then used in WQRRS to simulate changes in water
quality, including temperature, alkalinity, total dissolved solids, pH, BOD,
and dissolved oxygen for each of the selected operating conditons.
Simulation results of Existing Conditions study case compared favorably with
observed water quality conditions during the 1975 and 1977 study periods.
Theretore, the wmodel was considered suitable for use 1in analysis of the
effects of storage and regulation on water quality, particularly of extreme
events that may be of environmental or economic consequence. Illustrative
examples of comparisons that can be made with the results of simulations are
presented and briefly described.

Streamflows during both the 1975 and 1977 study periods were considered
to be above normal, As such, these study periods provided little
representation of the low-flow conditions under which streamflow regulation
can provide maximum enhancement of water quality throughout the basin, and
particularly in the lower Allegheny River. However, the following general
conclusions are evident from analysis of the simulation results.,

o The existence of storage and regulation in the Allegheny
River system tends to reduce water quallty extremes,

o In the absence of Corps of Engineers facilities in the
basin or without planned system operation of existing
facilities, there is an increased likelihood that adverse
water quality changes could occur.

Additional detailed analysis, not within the scope of the present study,
is required to evaluate specific consequences of storage, regulation or other
means of water quality control in the Allegheny River System., Basic water
quality data which were used in this study and which may be required in
subsequent analysis are documented on files. They are identified as to
source in Appendix A. Results of 30 simulation runs performed with WQRRS are
available also on computer output files and are summarized in statistical
form in Appendix B.




I, DESCRIPTION OF THF STUDY AREA
PHYSICAL SETTING

From 1ts source ia north contral Peoo  civaata, the A oovhen s Rivei *lows

in a northwest dircection into New York State, The rive: thern *tarns toward

the sout hvest and Dlows AT into Penns s Ivania, Avter re-crntering
Podgnsvlvaniag, the Alleghenr K a0 s owe st hwest tor 2100 miies to

Pittsburgh, Pennsylvania, whevre it Suine che domongec by River to form the

Ohio River (Fivure 1), The tetal leosert o0t 370 pher . River je 12" miles,

The Al legheny wiver droon o L o [ B TAre R
Lepresimately @37 or the drodinage ey L e ten o the remgirder
S in New York State. Ti- Cllewloe River i, Pnodad g L ter
tributaries, is  shawn  in Fison - ryinas ireas  ant Slores o
principal tributaries are listed 1o "apl ',

Flevations in the Alleochery ¥iooor vy i range 'ran [ o493 oot NOADx
Allecheny Mountain to less thae Yoot LV i Ut tiaiWwer Gl the moath of
tie Allegheny River. The nortiae.ters sort, o ar tn a5t s 3 Tature
claciated  platean wizh gentle <0 e and nany Lnes et Swamps, The
remainder ot the Alleghenvy River draing, e basin ds Larao tericed he orougt
topography, particularly in the woocorn toabarary are s, o v rtheass errn
cart ot the basin is 4 bighly dissoote s conepias sy T e sontreast 0 fhe
Allegheny Mountain scction, tie Jrainagze as doriaite ! by geverar ferec
structural tolds. In this ared, the amypuitade o ey s aprrovimately
S0 et betweer anticolinal et oand saocdinas ot ey Thee 0 anemauyh

River and Lovalhanna Creer ire tihn 7 avor Avleshens fiver trivataries fraoniag
this mountainous region,

The climate of the Allesheny hiver hasin fo tenperate and humid with
tairly wide seasonal variations in temperature. Temperat e in excess ol
90°F and below O°F can he expected ananuvily throas out the stadv area, The
prevailing wind is from the west or has a4 westerly component.,  Precipitation

7

1n the basin varies with location and ranges from 36 o 43 Iaches per vear,

The unrepulated stream discharpes i the Allegheav River basin have a
wide scasonal variation. The niahest flaws gecerally ocour during the 7onthe
ot December through Apri) when soils are saturated or frozen and cenducive to
Nigh runoftf.  However, it i+ sossibhie for major floods to occur at an-time of
the vear., Most of the 1o ds during the winter and early spring periods ar
the results of prolanged 1:infall over large areas, sometimes accompanied by
“aow melt. The s immer tlocds generali s result from intense thunderstorm
rainfail, which mar be verv local in extent. owever, tropical storms may
also occur auring the =ummer a1 *all seasons and can cause extensive
slooding over the hasin., The river normaiiy freezes in the winter months,
and dice jams frequently cause local tleedioe.

The Allesheny River hasin can he  characterized as low to moderate
vielding at Fase flow with the ground water contribution to stream tlow being
relativelr uniform  throughout the basin. The discharge ot unregslated
streams is often low in the late summer and early fall, The osverage
7-consecutive -dav-once-in-~ten-year loe—tlow is shown in Table 2 for selected

locations on tue Allegheny River mainstem,

*yational Geodetic Vertical Datum
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Tabhle 2. ALLEGHENY RTVER LOW FLOW

J-consecutive-day

Drainage River 10-year average
Location Area Mile recurrence interval
{sq. mile) (cfs)
Franklin 5,982 124,49 1,250
L/D 7 (Kittanning) 8,973 4.7 2,250
L/D 4 (Natrona) 11,410 24,2 2,900

Approximately 1.5 million persons reside within the boundaries of the

Aliegheny River drainage basin. Population densities are highest in the
lower Allegheny and Kisklmineras River basin counties of Alleghkeny,
Westmoreland, Armstrong, aond Cambria. The total combhined population or

counties entirely or partially within the basin is 3.7 million persons (from
1970 census).

Along the 30 miles of the Alleghenv River downstream of the confluence
of the Kiskiminetas River, there are ten water supply treatment plants that
withdraw water from the river. the combined design average withdrawal of
th2se ten facilities Is more than one hundred million gallons per day, and
the population served is approximately 00,000 persons.

Manufacturing industries In the basin are diversified. The major
industries are: primary metal products, electrical machinery equipment and
supplies, fabricated metal products, petroleum, wood, stone, clay, and glass
products. The principal manufacturing communities include: Jamestown and
Olean, New York;, and O0fl City, Meadville, Bradford, Warren, Franklina,
Johnstown, Indfana, Punxsutawney, Johnsonburg, Ridgeway, Dubois, Ne's
Kensington, Vanderyrift, and Pittsburgh, Pennsylvania,

A series of locks and dams {n the lower 7. miles of the Alleghenv River
facilitates commercial and recreational navigation,

There are nine exlIsting fossi! fuel, one hydroelectric, and one pumped
storage electric power generating facilities In the basin. Total combined
capaclty {s 6,744.3 megawatts, and thermal pollution problems exist at low
flow in several reaches of the river.

Caal, oil, natural gas, stone, clay, sand and gravel are commerciallyv
extracted in the basin, 0il production, especially {in the northeastern
portion ot the basin, has resulted In localized pollution by brines and other
nil tield wastes. Acid mine drainage trom active and abandoned bituminous
coal mining operatinons {s the most serious water quality problem in the
southern part of the Allegheny River drainage basin. Mine drainage |is
contributed by all major left bank tributaries trom the Clarion River south
to the mouth of the Allegheny River, The severely degrided Kiskiminetas

h




e A A s b b e e e e - =7

River, however, is the most significant single source of acid loading not
only in the Allegheny River drainage, but the entire Ohio River basin.

Other important lani uses include apriculture and silviculture. All of
the Allegheny National Forest is drained by the Allegheny River.
Considerable outdoor recreation facilities exist in the National Forest,
Corps of Engineers projects, ana State Forests, gamelands and parks of the
basin.

THE CORPS OF ENGINEERS RESERVOIR SYSTEM AND ITS OPERATION

Eight tributary reservoirs and one mainstem impoundment have becn
constructed in the Allegheny River hasin by the Corps of Engineers. The
locations of these projects are shown in Figure !, and the pertinent data are
presented in Table 3.

Ail of the reservoirs are onerated for fliood control, The reservoirs
reduce flood flows by storing watcer during peak runoff periods. Stream flows
are then increased during low-tlow periods by gradually releasing the water
stored during the high runoti periods, Allegheny Reservoir, Woodcock Creek
Lake, and East Bran:h Clarion Xiver Lake also have storage allocated for
low-flow augmentation and water gquality: 549,000, 4,000, and 64,300
acre-feet, respectively, With its large volume of storage, Allegheny
Reservoir is the most effective for maintaining downstream water quality.
The rate of normal low-flow release is predicated on rhe natural flows at
Franklin and Natrona, Pennsylvania. The outflow, however, can be adjusted to
control critical water quality conditions on either the Aliegheny River or
the Ohio River. Woodcock Crecek iake and Fast Branch Clarion River Lake are
operated primarily to meet tributary requirements rather than mainstem
objectives.

In 1967, a system operation of allegheny River basin reservoirs was
initiated to control water quality in the Allegheny River, One of the
principal objectives of the system #peraticn is to mitigate the impact of the
grossly polluted Kiskiminetas River on the lower Allegheny River.

The acidic Kiskiminetas River enters the Allegheny River 30 nmiles
upstream of Pittsburgh., It drains an arca of 1,887 square miles. Below its
peint of confluence with the Alleghenv River, the Kiskiminetas River drainage
daccounts for 17% of the tor:' Allegheny River drainage area. Experience has
demonstrated that durine cuamer low-flow periods when the contribution of the
Kiskiminetas River is roughly 172 or less of the total Allegheny River flow,
the Allegheny River can assimilate the Kiskiminetas acid loading through
dilution and neutralization without any significant depression in downstream
pH. Prior to the initiation of the current system operation, this 17% limit
was frequently exceeded and produred acid slugs and fish kills in the lower
Allegheny River.

Reservoir operations are now designed to limit the percentage of the
total discharge that the Kiskiminetas River contributes to the total
Aliegheny River flow at their confluence. This limitation 1is more
restrictive during summer low-flow periods. During higher flow periods that
generally occur during the winter and early spring months, a greater
percentage of the Kiskiminetas River flow can be tolerated without any
adverse effect on Alleghenvy River water quality and aquatic life.
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Potentially, eisht of the nine reservoirs in the Allegheny River basin
can be utilized in this witer gualityv svstem operation (Union City Reservoir
is excluded since it does uot have a permanent storage pool). However,
Alleghery Resvrvoir and onemauch River !ake niav the principal and crucial
roles in the operation,

Altlegheny Reserweir, 1o ates ind miles upstream of the mouth of the
Kiskimineta, River. supr!:ov oo o tne high qualitv  augmentation for
Jditutien aad anectralisyinn, e i i is located within and
contrals 727 of the Fiskiminetas aiver basin, A« e be ceern in Table 4, the
Conemaugh Dam outflow is extremels acidi-.  @hen necessarv, Conemaugh River

cake  is oused ot oretoin acid lows until gugtentaiion ie avallable f{rom
A'lopheny Rescervoir orndé to preven: 1 ad peake {rom the Conemauch River basin
trom coincidiny with rirer floen sia stk leading from rhe downstream
uncont ralled portion 1t the Kigkimisetas watershed. Conemaugh River lLake was
a0t desicned tor this purpuso, oot toe sperasiern Gumporarily uses a portion
nfoits tiood control storage o Lo Lwir weor: tolliowing a storm event.

gy
vIs
Number o1
lucatian Poriod bservaricus Max Min Mean
‘:l)i‘t"f‘..'“"-'x. T‘,,i- !g‘v~ o to r‘l' h -. Y '»‘Q :.h X-Q
cottlow
Kiskiminetas Rivov i Ty oIy il PR e 2% 2
at Vandergritt
CRiver Mile 10,9)*%*
*oinadiosteo arrghmer e o oan o aoser o d o values,
XFx DRSANCO robot menltar dat,
fhe  dav-to-d.v < ol e water auality svstem  operation s

dependent upon the aciiity to predict dewnstream conditions in sufficient
time to enidl. the aqunmeatati» redeases o tyavel the reach trom Kinzva Dam
twhich contrals Alieaheay Resercolr, o the mouth o the Kiskiminetas River,
his svstem cannet  dreediars 1y atcract  heavy  thunderchowers that occur
cerr the lower uncontroiled sis<iniaetas watershed,  There still could be a

tisn~killing cdor of nhilandly acidi water lowing 1rom the lower Allesgheny

Kiver bhefoure any Corpe operation ould minimize the problem. However, since
Eiavna Dam was placed inte cporating in 1Me’) there have been no fish kills,

The o™ oo o Foarineers present]y has  a four-station Allegheny River
water cuiliiy monitoring network to provide real time surveillance in the
basin,  The system 1s presently being oporat od he the Ohio River Valley Water

Savitation Cammission (ORSANCY  and consists ot three Corps of Engineers
rotot monjtors and o cxostinge OxSANCO monitor gt Oakmont. The Corps




stations are located at the Alleaheny Reservoir outflow (River Mile 197.2,
the Allegheny River at Lock and Dam (L/D) 5 above the Kiskiminetas River
(River Mile 30.4), the Kiskiminetas River at Vandergrift, and the Allegheny
River at Oakmont below the Kiskiminetas River (River Mfile 13.3), Water
quality data collected hourty by ORFANCO are available to the Corps ot
Engineers. These dara, {o coabinaricn with other avaiilanie data, are used
during critical periods as part »f the reservolr regulation considerations.
The mouitor at LD 3 serves as the base statlon for operations and generally
reflects the upstream water gau ity conditions. The Vandergrift monitor
gives an {ndication of the severity ol tiie acid slug, while the monitor at
Oakmont located o the left pbank ~7 the Allegheny River, 20U miles downstream
ot  the mouth ot the Kisximinetas River, retlects the conditions after
mixing. Experience has shown that total mixing does not alwavs occur In the
river. Therefore, additional data are collected from water coumpanies along
both banks of the lower Allegheny 2.ver to supplement robot monitor data
during these periods,

[ O VHDD 0EOSTEDRY
WORKS MOpOEL

The Water Quarlty for Qiver-Re-orvair System (WORRS, madel consists of
three separate but integrable programs: the reservoir water quality module
(WQRRSRY, the stream hyvdrat!ics wodaie  SHY), and the streim water quality
module (WQRRSQ). The Mushlinpur Hy.drclogic Routing option ol SHP ind WQRRSG

1ite discussed below,
STREAM HYDRAULICS — MIISKINGUM Rl 70y

The stream svsten In SHE (. 0 soamented o0 g linear nerwork of volume
elements as iliustrated in Flgure . rach element is characterized by
length, width, rcross sectional rrea, hvdraalic radius, and a  specific
relationship betwern rlow and depriy,

The Muskingum wmethod provides the  capability to  route stream{low
dynamically throuph the system, ratber than assumlng steady state hydraulic
conditions and either unifora or g.oodoaily varied flow profiles. This method
1s well suited to slmulation of the rapidly changing tlow conditlons actually
experienced tn the Alleshery River basin.

The Muaskingum method s hasel oun the assumption that the {ncremental
storage in a stream element 1s related ro flow entering and leaving a channel
redach (an element in the modal), i.e.,

S o= K()) + X(K) (I-0) (1
where
5 = total ytorage In the clement, w3

[ = d{otlow, mixse(

. T,

g o= outf{low, m’/sec

K empirica! coetfictent | seconds

X = empirical coetticivnt (dimensionless)

t0
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The routing, coetficients B ool Y o e rivers tlated in this <ctudy
we P pmavy ded b e Pitr by, b ©othy Lorpes el Enpineers, These
Coe o oo e e ra e B e operational  propram tor  the
AV onen Sy T
wWoaldw WAL Mo

I N L T T TR T B BENG oW hene sialater wator guality ohanges
P 0 st e s e s ny e s cries ar elenents i the hvdraualics
montibe, e T Teen ot e s ey mined reactor, T [\X‘iru'iplwx gt
o o atooa RN ot it coedt Fons Sttt represent the
Porgc b e 01 Demiaer a0 sie A C Cseryse !t ue o nonsconservalive sabstances, in
el teny che e ner oo gt b srated Tor WIRRSS as
{ . 1
o . v A . I SN ¢
. - . ' 1 "
where
= thermal ener ceotr o n ot specitfied constituent in
A ontreat o v o e, e, Realy omp /.
Vo= vnlame of b flupt cdement, ol
t = time courdinare, coconds
= space  coordinate, STV S ivertical ftnr reservoirs  and
horizontal for soreasa
Q? - adveor tong
. . % v 3 B ) 2
A, = rlement crovs secticrcal arca, me
L L . o, )
D, = vovifivient of effe tiv¢ tiftusion, m</sec
. bl
QO = lateral intlow, = /s,
Cy o= dntlew thermal encryy v constituent concentration in
Appropsiate e oo bealy mitd
Yo = tareral cutiiow, mdse
S o= all sources and sinke in appropriate units, e.a., kcal/sec,
qeLseo, et
Detaile conceraing HEITERNE S trrms In equation 2 maw be found

docnmentation tor WORRS (smith, 17785,

The WORRSOQ aodel was modified for this study to simulate three

power

plants  4lone  the  Allegaeny River, [ represent prototvpe behavior, a
quant ity of water cqual to the amoeust of conlirg water used by each plant was

assamed  ta be withdrewn fror an upstrearn celement and returned  to

Allepbeny River at the looarion of the parti wlar power plant discharge,

~

the
The

) .




quality o1 the witer discnarged Lv o eact power plant was set equal to the
quaiity of water in the withdraws. olement plis 1 user-specified increment of
qualtity, The average temperature ris. o1  etfluent cooling water was
simuldted n this wiv or wach computaticonst time sten.  Evaporation locses

were consideret 1o be nepligibie In the over:!l wator badper,

Becanee wiothe Tow pit values common in hoth the Kickiaminetas Kiver and
*he lower Clarien River, sprecial atcention wvas given to the technique for
exlivation o pH o Socces  parsicilar iy oover rae piHocanpe of 3 to 7 likely to
e expeliea ed oinoe Sostonn, Tetra Teot, Yno.o, o itatavecte, Caliiornia,
PO T P S Evoohe s to study and o moldifyv, as peceasary,  the WQRRSY  pH
cubrogiine che S Terra Loy 19805,

Normaly e, the e Gel o e i ree i o e e cardenste buifering
svsien, Altboupl toos s ere o ol uk vt account the sultate svstem

alvo present o owaters oot sd L e 0 e avadinaers, Tetra Tech aetermiaed
witl tte same accuracy
The suliroutine THCO2? was

1
Chat low pHowaters could o be cimataiod ising W RRS
ichioved by more complex molet: oo Teh, P Bay .
woditied to avoid stability pronlems witn the carbonate equilibrium equations

in the low pH repian, Modificar s are inciuvded In the WORKSQ) programs

3¢

urivercly heingy distrooruted b HET

‘ CHANNRL orods Ry
Craoas e st oo tats ot s s River wore ontgined rrom the {orps
I o inocers, Piteshurgh  District Vrench LT vlarion River, and
RIoKImipetas sive: oresso oSoorypo Dt w re o aktades fror *he Vlood Insurance
Adviaistroao o, Sharvoe . peumelty cata we s Trecescon tar oase in the WORRSQ
model at HEC; the comrut oy or ovagm s wwetcis Llemenrs from Cross Section

Coordinates (CEDAY was oaned,

T

HYLDROLOGIC = ME RO GG [0 2y Tas

1

Meterolnaic Yata roguire voothe W Joomede s crednds dry bulb o and

Jewpoint teapervatures, wind spood e 00 L cover, Tae necessary dat: are

e

recordec gt National Weather Sersice e Sne Stations., Uata for this studv
were recorded at the litsburg!s Afrpars e oan hoorly hasis.  The Pitrshurgh

data were aprlied hacin-wide with no aJdiss ments,

Streamfliow In Lot Ares  was constide v by othe LS, Cevlogical

Ve

ioivS7 stady periods (USGS,

Aurve s (UsGS)Y) a5 Towces for po b the 1975 s
[, Laie el ss Tlow Gata were tarke:s f‘rom 'SCS recording gages located

“hrovgiect the baste, These data were contied on a mean daily hasis,
T focations o SSLS S paeen on t he mainsten Clarion, French,
riskaiminetas and Allopghony r:rvers and at COE resevvoirs are shown in Figpure

LUSGy pages on other tricuatarics are nowed o Figures 4 through 7.

fwn methods were ased to cstimate the magnitudes of flows from ungaged
tritutar e, Tn the tirst method, a reprosentative hvdrosraph was chosen for
earh river tea h betscen streamflow paging stations for tributaries to the
Alleghenw River and to the (Clarion River dJdownstream of tle Pinev Dam Cage.
The toral oweiume ot unganed fiow oocurciag daring the study period between
pares was then caleniated.  This volume <as allocated to ungaged tributaries
Sased oon o the fraction i iV ow vecurring in the pattern hydrograph on a given

i
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Figure 3. Schematic Diagram ot Allechenv River Svstem
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1 RIVER MILE TRIRUTARY HAME RIVER MILE
' <09 & o KINZUA DAM (USGS) 197.2
CONEVANGY CREEK (USGS) 188.8
WARREN ____ o A JACKSON RUN {USES) 188.8
;% 120 A +——— ——— -BROKENSTRAW “REEK (USGS) 181.3
185.5
| TIDICUTE CREEK 166.6
160 EAST HICKORY CREEK 158.5
I & ~—  _WEST HICKORY USGS GAGE 157.2
e~ __TIUNESTA DAM USGS3) 151.5
T~ HEMLOCK CREEK 146.0
140} T PITHOLE CREEK 142.5
OIL CREEX (USGS) 131.3
WASTE FRENCH CREEK 124.7
SCHARGE — 5 S —— - FRANKLIN USGS GAGE 124.4
E;SC‘ARJE 1204 1 E. SANCY CREEK 119.0
- FRANKLIN - . SANDY CGEEK 114.0
4 g 122.7
100k .
| e e CUARION RIVER 54.3
- PARKER USGS ZAGE 83.4 _
80k I BEAR CRZEK £2.32 :
APMSTRONG 50 S ——— REDBANL CREEK (USGS) 64.4
POWER o 7 MAHONING CREEK (USGS) 55.5
il‘fm ] L CONANSHANNOCK CREEX 8.4
? T ——— KITTANNING LSGS GAGE 158
o n CROOKED CREEK (USGS) 0.4
- KISKIMINETAS RIVER 30.4
—-— BUFFALO CREEK (USGS) 28.5
e ool RT—————— NATRONA USGS GAGE 24.3
o e N T~ BULL CREEK CREEK 2.7
oyt S~ ———— PUCKETA 7REEK 17.7
168§
\ — DEER CREEK 13.0
G J\_’— N——— ————— PLIM CREEK 1.3
L&D =22 6.7
fryure 4. Schematic Dfacram or the .llegheny River




RIVER MILE TRIBUTARY NAME RIVER MILE

£, BR, CLARION RIVER DAM (USGS) 88.7 =
/ CROOKED CREEK 88.7 =

WASTE ,//’ W, BR, CLARION {USGS) 88.7 *

T

3 ’
DISCHARGES 32 Cb ¥ LOCAL DRAINAGE BELOW WILCOX 88.7 *
AT — S Cn .
 OHNSONBURG "~ JOHNSONBURG USCS GAGE 88.7
388.7 30 .
1. LITTLE TOBY CREEK 76.5
|
| SPRING CREEK 57.5
o
- | MILLSTONE CREEK 5.0
oO’» ] - .
] TOMS RUN (USGS) 44.9
L T COOKSRURG USGS GAGE 4.8
; ? :{—__‘*-”v A hnt 8L L A
sob ] 4
| I MILL CREEK 4.0
| _TCBY CREEX 29.0
@ f BiNFY DAM USGS GAGE 2470
. ~—________PINEY CREEK 21 3
20k T peER cReEX 21
LICKING CREZK 14.5
-
0 MOUTH n.0
-y e
lhe contribut fon o flow to the Tharion River Yrom this sour o Was o a-cumee ! !
Povato b at viver mile 88,7 an a4 beeadars Ccondition dug te o the 1ok o iaan
Cross oot Lon dhala above rives i he o
iy o0 Schematic of Clarion River
t
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day and on the tolative  sioe o i v apet dratcage  area, Pattern
hydrographs usod tor this methog -0 sitoccting tlow are listed in Table 5.

In the second method, o dailvy (low balance was made to estimate the

magnitudes ot tlows frow ungaped trioet s oo oy Frenelh Creck, the Claricn
1

River upstream of the gage .t Tiney Dar o o0l the Piskiminetas River.  Atter
the recorded tlows at all upstrear. capes were subtractee from that of the

must downstrean gape, the dlrvereoce v distrihutes bty ungped tribataries
based on their relative draiaage are. whon 1t difreren o was gegalive, o
small {low was assipned to each uncns . o tribat iry, T these rivers the mean
Jails dlow balance metho) 0 oo 0 o Lot the model hrdropraph appiroach Qo

reprocucing obscived flows oo Shoe oWl v iroam vages,

Ploey Dam ds o soarisd oo poat oo bt Tharion Uiver, o is i
hydroelectric project near the comrunity ob Clarion, Pennsyivania, PFeakin,
cperations at Pinew Dax o coen conee poecutar o rhag ittty o mides ol the
Cilarion River bolow the prodfect o7 roaprter downstream along the aAlleghenv
River.  Because ot g lack of torl o ctorno ot veledases made v Pinew
Bam, actual reservolr docrat Tons catse o0 he Llaal sttt

An example ot the reaoits oo be o et oy coertorred I this stude,
in prepairation tos the  oer { Crootien, Is o oshowrn in Figure 4.

Agrecement  between observed tlows {(indi. ted Sv XTs; and simulated  tiows

isolld Jiae) s reogavded a8 cacccient, consieerone the assumptions inherent
in the model and the accuracy or Jicocd uweoremonts, Agreement  between
simuiared and obsevved 1tlows T e 0T 0 T nd ) atso, by o the correlation
2raph  of  Figuare 3, whor : A s oo By oot Tit TS et
distinguishable vom a L0570 Coe e correlarion, o s noted tha
greatest  scatter oocors G . ' wlere  JdiYlerences  are ob-
accounted tor by owlig o oshitr o da obha Thaw e frnrated pesks and acuy
observaiions,

Typical simulated water suigoc o e tor che Allegsheny River hetween
Franklin and Parker “a distanc. oo e miles) are cthown in rigure 190
Profiles are shown lor tour condit, o 0 Gy dntervals during the 147/
study period in order tn iilastrate e constrtert hedrvaulic behavior ot the
system over g taivi. wiic rarn, T S L F A Seocnannel beottom s

indicated ror reference purpoese o,

AL S THMENT OF Mo ME AL

Flow measurements are tvpicall, ac within plus or minus tive

percent ol the actual  iow, Aot v noteworthv error in tlow
measurement  oocurs in the Cower Allegoonn, A flow baliance based on USGS
recording gyapes consisien! T prodaces rooet tegative inflow ot water between
Kittanning and Nationa. Vor o oedam e, resoried mean da’ly flows for water

vear 1975 are <how: o Tabhge r e NS IVIN
.
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An enormmous hodv of dnYermation concerning the water quaiity responses
ot the Allegheny River svstem to the three operatien scenarices and the two
Bvdrologls sequencss is oavailable 1or review, atails of some 30 simulation
runs (15 each for two study perinde, iuvolvina a system of A major siream
reaches, 7 water guaality parameter -, ete,; are p-esented in output files
supplied to HECL stacistical sumniriess are included as Appendix B.

The top halr or the statrstical summaries dedine the cnaras-~teristics
ifmum, mean, aad srantary deviation) of the simulatel water

cminiwen,  mas

coanit G g sresitied vaver mide locitien aal o an ascociated erpar o analvsis,
Coerservend data dw avaiagho tor taat locatioon, The nattom *ali {s used for
coastruociany the gqnairte daration rapts shown in Appendi= O, Thes: wata
describe  the percent o staalat! valucs  rhat  exceed one of  the ten

ineariveospaced [aver hoaads betweern o oaver sneciiied maximum and minimun,

These 4ata re ot cach magni*ode tregt U 1s unrealistic te review thew
1l onere. Rather, Gt s morve apreopriate to highlight results with o few
colected oxoaples., recardingic, toe Collowine (llustrative cemparisons have
"

T T e

o Siantates ! Vhoreredd 1PN
’ Sriecta oot SCperar cro A e e River Warer JTemperature
ool reme s
Tt per e lemm o Uhae Mlar i e s Fiver
‘ Srrecrs 7 erariang oy the Lower Aliethens River
oottt et gt toess e e o Giarion River
Voo N oW TR AL ITY
chenre s b s o b ity e v Caperility of  toe mode! tn
cane quAaliie onanye v the Jower  Ajlegheny River aad  the
yiaet o ander lixdiating dnndition tor the 1977 stude peviod,
aredocdbant TR o nier cries are conyared  te abservatisans  at three
wat gt Freecpert o0 Hatrona n the Alleghenv River (above anl below
sedaminetas Rives oot luence) and in the lower reach of the Kiskiminetas
Tooon simgtatiens appear o pive a2 good acconnt of observed behavior

vt Froepart and Vonderoriie Mhe O history 4t Natrona responds closely to
Theomere variahfe Fiskimioeras flow, which saperinposes its more mineralized
waler an the dless aariasnie and lower THS water of the Allegheny River passing

Freeport

fne wedd o coed condition assumed in deriving the model is not entirely
ippronr e to the Aliecheny Rlver “elow its confluence with the Kiskiminetas
‘ crnee an yeid plame otten accurs along the left bank in this reach.
sodfata at Natrong are raken fram the right bank and often do not

'

odbec b the dow o candirdien Glan the delt bank resulting from incomplete ta

vontmal aixing ot che te erreoma,
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Yrfects of Operations on the Lower Allegheny River

[he simulated impact of the Kiskiminetas River «n tne Allegheny River
anvfer Existing Conditions in 1977 {s demonstrated in Figures 21 throngh Zu.
A significant {icrease in flow at Natrona can be seen (Figurs 22) starting on
Joe 20D eonmpared 1o the flow at Freeport. Assoclated with this {ncreased
tlow is a signiffcant decrease {n pii between Freeport and Natrona (Figure

). A similarly significant {ncresse in THS at Natrona (Figure 23) can be

30 Y,

ittributed to the Kiskiminetas River flows. The flows in Figures 22 and 14

are mean datly flows,

In contrast to the have Jdiscussion, Fiearos 25 and 26 {llustrate the
npacts ol reaulation during the 977 studv period an the pHoat Natrona dae
to o the Pattoern A osperation at Kincoa Dam and due to o]l nine proiects in the
masin. Most notable in this comparisen {< the attenuation by storage 'Fipure
2o ot the adcecasional pH o extremes that rerult with the first wash following a

s, his effect Is seen In tpe covent heginning at day 200, whea the pH

coier  unregulated conditions dropped  to about 4.0, In centrast, with

recnlation according to Pattern A, the pH was maintained above 7,0. Again, f
the severe acid dewatering epicade or davs 299 and 210 that was previously !
Pisouassed 2id ner show up §a these simelations,  The flews in Figure 20 are :
mean Jdatiy flows, ;

Priects of Operatiosa: o Jhe Vpper Clarion River

Dneo dorcaence ot existineg stovace in mederating the impact ot orgaaic
wotowrier o the svistem ds dllustrated by conmpdarison of simulation results
Lot i Fieures 20 throagh 30 for the Clarion Kiver near Ridgeway [River

I carried hv the stream is greatly

ey tor 1900 vonditions, The BCD Toad
ttemated by resunlation as compared to o the No o Cerps Storage condition

S loare 20 e pean BeD i the Noo Corpe Storage casce was about 1o mg/l
Coee Das S, wnite ander BExisting Jonditions it owas reduced to about 5.2
SR O As shewn i Vipure .7, this would result in an increased Jissolved

crren conceatration gt Ridpewie and potnre downstream., The flows in Figures

Roand 30 are mean Jdatly flows,

Vio CONCLUDING COMUENT

The comparisons made 'ere onlv itlustrate the capabilities of the madel
and merely serve to show the general natere of changes in water quality that
can eccyr due to the existence of a4 capacity for streamflow regulation in the
Allepheny svstem, Many more comparfiscens can be made, and much more detailed
arilvsis ot results is possible. The data are on tape aud have been
summarized in graphical and statistical forms for HEC and the Pitteburgh

Pistrict Corps of Enpineers,

33
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APPENDIX A

WATER QUALITY DATA SOURCES
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A-1. ALLEGHENY RIVER WATER QUALITY DATA

DATA SOURCE INDEX NUMBER
TRIBUTARY TEMPERATURE QUALITY

Uonewanevn Urees
Jackson Run
Brokenstraw Creek
Tidioute Creek
Zast Hickory Creek

)

Hemlock Creek
Pithole Creek
Uil Creek

East Sandy Creek
Sandy Creek

(o BNe NV R AN Y S L S I (O 6

O

STREAM TEMPERATURE QUALITY

Bear Creek 7 1, 10
Redbank Creek 9 10

—
-

10
10

1
s

Cowanshannock Cre=k
Buffalo Creek

Bull Creek

Pucketa Creek

-

.

-

Deer Creek
Plum Creek

W W CCon oo~
e = ™

DATA SOURCES

Flow/quality relationship

Allegheny Reservoir inflow temperature

Union City Reservoir inflow temperature

Union City Reservoir inflow temperature adjusted downward to account

for local conaitions

Wocdcock Creek Lake inflow temperature

Same as Muddv Creek in French Creek basin

Lovalhanna Reservoir inflow temperature

. Lovalhanna inflow temperature adjusted to account for local
conditions

9, East Branch Clarion Reservoir inflow adjusted to account for lecal

conditions

[V SN
v e e

XL ~NT

0. “bserved data for Bull Creek from Tarentum water works, Tarentum, PA.

=t




A-2. FRENCH CREEK WATER QUALITY DATA

DATA SOURCE INDEX NUMBER

TRIBUTARY TEMPERATURE QUALITY
Souvch Branch, French Creek 3 1, 6
Littlc Conneautte (reck N 1, 6
Muddy Creek Twice per month 1, twice per
measurements from COE month measurements from
COE
Cussewago Creek 4 1, 6
Conneaut Outlet 5 1,6
Little Sugar Creek 4 1, 6
Sugar Creek 4 1, 6
Patchel Run 4 1, 6
§
DATA SOURCES
1. Flow/quality relationship
2. Union City Reservoir inflow temperature
3. Union City Reservoir inflow temperature adiusted to account for local

conditions

4. Woodcock Creek Reservoir inflow temperature

5. Woodcock Creek Reservoir inflow temperature adijusted to account for
local conditions

6. pH measurements for Muddy Creek, Corps of Engineers




¥
A-3, CLARION RIVER WATER QUALITY DATA
DATA SOURCE INDEX NUMBER

TRIBUTARY TEMPERATURE QUALITY
Crooked Creek 2 1
West Branch, Claricn River 2 1
Local drainage below Wilcox 2 1
Little Toby Creek 3 1
Spring Creek 3 1
Millstone Creek 3 1
foms Bun 3 1
Mill Creek 3 1
Toby Creek 3 1
Piney Creek 3 1
Deer Creek 3 1

! [icking Creek 3 1

DATA SOURCES

1. Flow/quality relationship

2. East Branch Clarion River Reservoir inflow temperature

3. East Branch Claricn River Reservoir temperature adjusted to account for
local conditions

+ ey




A-4., KISKIMINETAS RIVER WATER QUALITY DATA

DATA SOURCE INDEX NUMBER

TRIBUTARY TEMPERATURE QUALITY
Blacklegs Creek 1 2
Beaver Run 1 2

DATA SOURCES

1. Daily data from COE Pittsburgh extrapolated from local thermographs
2. Flow/quality relationship

A-4




A-5. INFLOW/OUTFLCW WATER QUALITY DATA FOR
COE RESERVOIRS IN THE ALLEGHENY RIVER BASIN

DATA SOURCE INDEX NUMBER

INFLOW OUTFLOW

RESFRVOIR TEMPERATURE QUALITY TEMPERATURE QUALITY
Allegheny 3 5 i 1, 2
Tionesta Lake 3 S 2 2
Union City 3 5 2 2
Woodcock Creek 3 5 2 2
East Branch Clarion River 3 5 2 2, 3
Mahoning Creek 6 s, 7 2 2
Crooked Creek 6 5, 7 2 2
Conemaugh 3 5 3 4
Lovalhanna 3 5 3 4

DATA SOURCES

~3 O U o 1

ORSANCO monitor, hourlv measurements

COE data,

twice per month

Daily temperature data from COE Pittsburgh

Daily quality data from COE Zittsburgh

Flow/quality relationships

Lovalhanna Creek Reservoir inflow temperature

Alkalinity measurements of Loyalhanna Creek Reservoir inflow

A=5
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A-6. INSTREAM WATER QUALITY DATA

RIVER LOCATION SOURCE

Allegheny Freeport ORSANCO monitor
Freeport Water Co.

Allegheny Natrona Clearview Water Co.;
USGS

Kiskiminetas Vandergrift ORSANCO monitor

A-6
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APPENDIX B

WATER QUALITY STATISTICS FOR
SELECTED SITES IN THE ALLEGHENY RIVER BASIN
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3-]1 TFrench Craek Below Meadville

“"Existing Conditions," 1975

P PSRN r 0 E eI T I IO R el ret00I000IPITUIILIAGINICEROetirettittelesitotittndiontnidiaauristsdoteter
ALLECHENY RIVER WATER QUALITY STUDY
1979 STUDY PERIUD-FRENCH CREZ
SYATISTICS FOA EXISTIMI CONDITIING NEAR MEADVILLE

00000008000 0800990090d [NPUT [DATA «08svb0acstecvsocvonss
FECINNING OF REACH RIVER nRILE 73 13
EnZ TF REACH RIVER MILE $.93
SUIREALH LEZNSTH (MILES) 1.83%
CONPUTATION IKTERVAL (rRSY 4
FIRSY DAY OF SIMJLATIGY PERICD 132 ¢ 1 AN 7))
“AST DAY OF SIMRATICN PERIDD 304 (31 OXT 7¥)
MUNBER QF DAYS N BINMUAATION PERICO 132
OBUESVATIONS AT RIVER MILE 24 99
$I183T Ay OF STUDY PERICD 123 (2 2N 7Y
CASY Cay OF STULDY PERICD 304 (21 LT 79)
NU=EER DF DAYS IN STUDY PERICD 122

R R X T L I I R T Y R P YT YRS Y R 2 2 3
WATER JQUALITY PARARETERS AT RIVER MILg 24 99

NWUMSER OF SIMEATION POINTS PR
mm—mmmme e SINAATION VALUES o
PAIAETER MinIom PAT UM MEAN  STD. DEV
FLlm(™ee3/5) 3.7 LCA ¢ L - 23 4
TIMPITCCREE €) <1 32.8 18 & 3 4
ItV m3sL TS 2.4 T A 1.0
ALKALMDIL AS CAZOD 42 9 100 7 77. 6 18 3
HARD(MS/L AS CAQODD od 12% 101 15,
I8 S/ 7 149, 121, Y-
(3] & b 8 3 7.3 73
S mes 3.4 1.9 1.8 o1

POPOPCCCINIILPITNIVIAIBE0 000000800000 05000000ORLIVITLIBCLAECRRIRS

»
~

LLELMENY RIVER WATEZR QUALITY STLTY
9T STUDY PERICO-FRENCN CPIEX

STATISTICS FOR EXISTING ICNDITIONS SEAR REIADVILLE
wATER 2UALITY PARAMITERS AT RIVER RILE 499
NURIER GE O GIMULATION POINTS 932
PERTINT CF S P LATION POINTS EXCEECING LOWER BOUND OF EACK INTERVAL
: INTERVALE
PARASZTER 1 i 3 4 -1 & 7 -} Q 10
. TERP(JESREE ) 100 80 °8 79 Y4 A9 82. 42 b7 3% 34. 30 3s.%3 15. %7 3. 8¢ 0. 68
LOWER 8IUND 4.13 7.01 9. a8 12. 74 13 &t 18, 47 N. 34 FL -4 Q7.0 29.9¢
OXY (mQrLy 100 00 95. B2 79.17 3. 30 37. % 8. 29 13,13 2 40 1.10 0. 77
LOWER JOUND T 20 8.Cc2 8. %3 9 Q2 9 10. 08 10. %9 1111 11. 62 12. 18
ALMAIMO/L AS CACCT) 100 00 93 29 92. 87 87. 20 ’e I8 4. 12 33. 18 41,12 R1.79 12. 63
LO&ER JDUND 42.9Q 48 8% S4 A7 60. 26 &b, 093 71. 84 TT. 63 8] 42 8y.20 94.9%
HARD (MG /L. AS CACDD) 1T 00 108.0C 10Q.Q0 s N 93 oA 9. A7 TN 8. 99 3. 0% 17. 435
LCWTR BOLND 3998 9 a3 34 92 59 A2 73N 8. 39 wo.88 ©9.37 (07.83 1l1e N
TS (mrS/L) 102. 62 v4 83 93 33 0. 4L 78. 3t 7Q. 41 9. 87 29.47 1. 49 12. 94
LOWER FOUND ¥7T O 84 10 .17 9A.24  103.31 111 A9 119.46 (26,93 13D. 80 140 .48
[42] 102 0% 9994 94 08 0. 24 8r. 9 79. 91 93.2? 20. 81 q2. 48 [ 32
LCwER BOUND b o0 & 79 b 93 ?2.12 7.33 7. 48 J. bb 7.83 8. 01 8 18
BCO (MI/L) 100 03 100.C0 109 Q0 109.00 100.00 100.00 300.00 e9.79 81. 80O s2. 2
LOWZR BOUND ¢ 20 0. 64 e 79 Q. 92 1. 07 1.2 1.3 1. 30 1,43 1. 79

PPN Ce0ie000ENt 000000000t 0003dERIesdttEetetotitRNttielllV tittectetiatetatetiloetitinielsaeltescnrstoase




B~2

French (reek 3elow Meadville

"o Corps Stcrage,' 1975

900 00PCe TP 00000 rRTPONERE00000E000040100000L080 2000000800010 00000000R0ELLRRIRRRNRLOBLNP040000TRCCRSIRAGY

ALLECHENY RIVER WATEZR QUALITY BTUDY
1973 STUZY PERICD-FRENCH CREELK

STATISTICS FCR NO CORPS STORASE NEAR MEADVILLE

INFUT

$000000cst0scsrnOEVee

CATA scccocsvsepancssescssae

SESINNINDG OF REACH RIVER MILE 7313
END CF REACKH RIVER MILE 0. 93
SUBREACH LENITH (MILESH 1.83
CCHMPUTATICN INTERVAL (KOURS) 4
FIRST DAY OF SIMULATION PERICD 132 ¢ 1 WUN 79
LAST DAY OF SIMULAT(ON PERIOD 304 (31 0CT 73
NMUMBER OF DAYS IN SIMULATION PERIOD sQ
C3SERVATICNS AT RIVER MILE 24 59
FIAST DAY OF STUDY PERICD 193 (2 JUN T3
LA3T DAY OF sTUDY PERICD 304 (31 DCT 73)
MAMBEZR OF DAYS [N STUDY PERIOD 132

0000000005 400000000080800000060000008800008000000%00003 0000

wATER QUALITY PARAFETERB AT RIVER MILE 2499
NMMBER CF SIMJLATION POINTS 912
—mmmem— SIMULATION VALLUES =-=-

PARA=ETER MINI=US mATIMUM MEAN  STD. JEV.
FlLwW(Meed/c 4. J 138. 0 21.8 - |
TEMP(DEJREE C! 17 22.9 18.3 LI
CXY (MO/L) 7.3 12 8 9.3 1.1
ALKA(PO/L A5 CACCD) 39.3 103 0 76.3 18. 7
HARD(MC/L A8 CACOD) s1. 136. 102 i8
TDS (mO/L) 84, 168. 123 0.
PH 6.7 8.3 7.6 7.8
8OD MmO/ 1. 4 1.9 1.8 0.1

[EX R XX ]}

0000000000 000000 0000000300000 C0I00NOC0RIICEREROOOIRIPIOGRIOGSY

ALLEQFENY RIVER WATER QUALITY STUDY
1973 STUDY PERIOD-FRENCH CREEK

STATIBTICS FCR ND CORPS BTORASE NZAQ MEASVILLE

WATER QUALITY FARAMETERS AT RIVER MILE
MUMEBER GF GIMAATION POINTS

L 99
912

PERCENT OF EIMULATION POINTS EXCEEDING LOWER BOUND OF EACH INTERVAL

PARAMZTER 1 2
TEM® (DECRET ) 100. 00 8.
LOWER BOUND 3.7 6.
CxY (MC/0 100. 00 %
LOWER B8CUND 7.47 a
ALKA(MQ/L AS CACOD) 100. 00 L2
LOWER BOUND J0. 4s 37.
HARD(MQ /1. AS CACOD) 100.00 100
LOWER BOUND J9. 96 49,
TOB (MO/L) 100. ¢0 94
LOWER BZUND 83. 72 92.
PH 100. 00 6.
LOWER B3DUND &5 &9 [
10D (mQ/L) - 100. 20 100
LOWIR BOUND 0. %0 o]

90
63
e
(-3
Js
72
09
87
41
13
&0
8&
co
X}

INTERVALS

3 4 3 & 7
93. 29 79.39 & 23 33 29 Js.

?.93 12. 47 13. 40 16 32 21.
78 B4 31.10 J9. 8 9.7 18.

8. 34 9 o8 9 62 10. 19 10
2. 21 84 87 e 29 71.16 &0
44 99 S2. 23 3% =2 b8 7 74.
99. 0! 93. 18 8. &0 74.21 64,
9. 18 48.78 8. 39 88 00 L 24
8s. 04 74, 64 . 20 41 43 N
100. 93 108.96 117.38 139.79 134,
94, 41 94.30 €32. 79 73.23 54

7.02 7.19 7.38 7 2 7
139.00 100 00 100.00 100.C0 1CO.

% 79 0.93 1. 09 {. a2 1.

3
24
42
&9
42
o3
e
61
1]
al
71
&9
00
26

19,
24,

4

a1

42,
107.

19

142,
J2.

5
e

i

0
14

.08
1.
43.

22
ce
31
74
ot
oa
62
7
g2
43
31

]

o6
09
32
76
1
37
23
ez
42

. 04

oo}
02
Je
63

{26
Q
129
{3
-]
22
1

Ll

..‘..‘O.“Q'...0.0.‘....‘..Q.‘Ql......‘..........Q.........0‘..00.‘.0.0.......0.'......'.0.-Ql..l‘...l..
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B-3 (lar:on Piver Near Ridgewav

"Existing Conditions," 1975

000000000 PRI ORI Is0CR0R0IL00000000T0EE Es0ttoetscrioodiplininsteditssantrtasosssecsernsscdocstnerse
ALLECHENY RIVER WATER QUALITY STUDY
1973 STUIY PERIOD
STATISTICS FCR EXISTING CONDITICHS CLARICN RIVER

990020800000 0000000000 NPUT DATA o0s0esssssacrarsscosaes

EESINNING OF REACH RIVER MILE 67 &3

IN2 OF REACH RIVER MILE 1. 08

3 CACH LENSTH (MILES) 2.11

CI=SUTATICN INTERVAL (HIURS) 4

FIR3Y DAY CF SIMULATION PERICD 132 1 AN T

LA3T DAY CF SIMULATION PERICD 224 {31 CCT 73

NUSIZR CF TAYS IN SIMULATICN PERICD 18

o] RVATIONS AT RIVER MILE 81. 31

F123T DAY CF STUDY PERIOD 133 (2 AN 7D

LAST CAY GF STUDY PERIDD 204 (31 QCT 7

NU=SER CF DAY3 IN STUDY PERICC 122

VOG22 000¢0002000008000820024033000008000020000000%0000080

WATER QUALITY PARAMETERS AT RIVER MILE 81. 31

N.¥2ZER CF SIMULATION POINTS 912

saem—eme SIMAATION VALLES --=—=-—- )

PAIAMTTER MINI™UR HAX IMUN “EAN  STD DEV |

FLOW(wsals30 4.6 °9 % 1 8 &
MP(QESFREZ C) .8 <9.0 12.3 4.0

Cry (M™3/L) 8.2 120 10.0 o8
ALKA(M/L A3 CACCT) 7.3 22.3 13.7 20
HARQUIMS/L AS CACOD? 12 26, 38 7
TS (mG/L) 33 111, 85. 14,
PH 5.1 7 4 70 7.0
30D (mG/ - 8 2 5.0 1 6

PO CEIRINRNI000 0000000080000 %0008008500000080800080080000000000 0

ALLEZGHENY RIVER WATER GQuaLITY STLOY
97T STUDY PERICD
STATISTICS FOR EXISTING CINDIITIINS CULARICN RIVER
wATES QUALITY PARAMETERS AT RIVER MILE 81. 2t
R COF SIMULATICN POINTS 92

PERCTNT OF SIFULATICON POINTS EICEEZDIND LCWER BCUND OF EACH INTERVAL

INTERVALS
PAZa=STER 1 2 3 4 5 & 7 e Q 10
TE“® (DEZREE C) 100. €O $8. 02 92 00 79. 82 61.9% %0 77 32. 3% 20. 618 6 %8 1 54
LCWER BOUND .79 7 74 9. 63 11. 358 13 a7 18.39 17 19 <2 21.15 23. 07
Qxy «(mC/L) 100. €O 7 37 87 72 71. 82 &3 40 45 29 27. 85 13 38 6. 36 1.97
LOWER BOUD 8 23 B. 61 8 99 9. 36 Q.74 10 12 10. 49 10. 87 11. 2% 11. 62
ALKAIHS/IL AS CACOT) 100. 00 97. 49 4 32 83. 01 82. 37 72. 26 48. 37 17.43 10 42 313
LCWER BOUND 7.39 8. 80 10. 30 11. 80 13. 01 14,01 1632 17.82 19 32 20. 83
HARD (MO/L A8 CACOD) 1CC. Lo S3 &8 97.37 ?3. 64 89 23 83. 33 32.74 20. 18 Q.76 2. 8%
LOWER BOUND 12. 29 186, 64 21. 04 29. 42 a9 60 3417 38. 83 42 93 47 20 81.48
TCY (m2/L) 100. 00 98. 43 93 94 91. 12 89 14 83. 64 77. 41 39.98 7.33 2.74
LOWER 80UMND 33 08 42. 70 30 33 37 @7 &9 60 T3 24 80 87 88. 31 Q8 14 103 78
PH 1C0. 00 98 27 98 14 96 93 91 <9 Ao oy /a4 74 7N =2 " s 7 7
LOWFR 00UND a i1 6 &2 a ud 6. 22 & 83 & 79 & 92 7.03 719 7 32 N
BCO «(mCsL 100 09 95 82 86 73 79 17 72 48 63 93 S4 08 43. 23 34 10 18 88
LOWER 80UND 2. 39 219 3 ~2 4 28 4 g4 3 a1 3.97 6 54 7 10 7 &8

$90000000000000000000000 000003000 CRI0I0IN0RVIEN0RCO0IN0CrTOIORITINOTtRINIIOI R0 RRTLItTINtNNeNInNElsERIRetee
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3-4 Clarion River lNear Ridgewav

"No Corps Storage," 1975

PPN 00000 Pt s 00 it tlatRtttletatettietostiotidiertooRitetitectittieceditei cttatetiicetstoneonednssassscttor
ALLECHENY RIVER WATER QUALITY STUDY
779 LTRDY LKL
STATISTICS FCR NO CCaPS STCRAZE CLARION RIVER

veevoectrccsvservrssses INPUT [DATA teevrecevececncacracsse

ESSINNING JOF REACH RIVER MILE 87. 63
END CF REACH RIVER HILE 1. 06
SUEREACH LENCTH (MILES)H 211
CCHPUTATICN INTERVAL (HOURS) 4
FIRST DAY OF SIMULATION PERICD 132 (1 JUN 73
LAST DAY CF SIMULATION PERICD 304 (31 OCT 79
NUMBER COF DAYS IN SIMULATICH PERIOD 132
Q3SERVATIONS AT RIVER NILE 1. 31
FIRST DAY QF STUDY PERIQD 133 (2 WUN T
LAST DAY COF STLDY PERICGD 204 (31 OCT 73)
NUMBER CF DAYS IN STUDY PERICD 122

€0 00R00 200 ST RRERRNRPPI OB BBRCBD 0400040004000 cd0dRISR

“ATER QUALITY PARAMETERS AT RIVER RMILE g1. 21

NUMBER CF SI™ULATICN POINTS P12
-~m—m—ee GIMULATICN VALUES -=——wae -
PARAMETER MINIMUM  “ax MU HEAN STD. DEV
FLOW(Me®e3/5) Q.4 8a. 7 7.7 10.7
TEMPIDEIREE C) 3.1 0.2 159 5. 4
OXY (MS/L) 61 12. 4 9.3 1.3
ALKA(MG/L A5 CACOD) & 8 65, 4 33.7 14.8
HARD(M3/L AS CACOD) 11 111, 40. 29.
TCS (Me/7L) 34. 379 1583 . 82
PH -9 7.8 7.4 7.4
BCD (MS/L) 2.4 <} BN 11 4 72

20800000000 00000C 0 TSI ICIRPIRORICERIIIOPP00LIROSITNRRIRRRCGEOIRINSIIITRS

ALLIS“INY RIVER WATER QUALITY STULDY

1973 STUDY PERICD

STATISTICS FCR NO CORPS STORASE CLARION PIVER
~ATER QUALITY PARAMITERS AT RIVER MILE a1 31
NURSER OF SI™ULATION POINTS 2

PLRCENT OF SIMU'.A'ICN POINTS EXCEZDING LOWER BOUND QF E£ACH INTERVAL

INTERVALS

PARAMETER 1 2 3 4 S & ? a 9 10
TEMP (DECREE C) 100. 00 ?3.79 28. 27 48. 20 39. 54 48. 14 37.83 11. 93 4 06 1.7
LOWER BOUND 3.07 7.39 10. 1t 12. 63 13.13 17. 67 20.19  22.70 2% 22 27.74
oxy (M3/L) 100. 00 98. 26 6. 49 P1. 49 70. 07 $6. 58 41. 39 31,49 7.97 .21
LCWER BCUND 5. .08 6.70 7.33 7.97 8. 60 9 24 9 87 10. 3¢ 11. 14 11.78
ALKA(HS/L AS CACOI) 100. 00 94.C8 at. 9t $8. 20 49. 12 34 98 30.19 19. 52 6. 36 2. 863
LO=ER BOUND 6.79 12. 96 19. 13 23. 30 3. 48 37. 63 43 80 49. 97 56. 13 62 30
HARD(HS/L AS CACOD) 100. 00 93. 30 83 a6 74, 36 61. b2 43 2 33.88 26. 43 13. 16 4 28
LOWER BOUND 11.29 231.30 1. 41.33 1. 24 61.33 71. 36 81.237 91.39 101 40
TDS (mG/sL) 100. 00 89. 60 49 08 43. 07 34 43 29 39 20. 20 9 2N 4. 71 219
LOWER BOUND 30.07 64,96 99.89 134.74 169 463 204 32 229 42 274.31 3J09.20 3Jes. 09

PH 100. 00 99. &7 99. 23 96. 27 92. 32 a7.83 82 4% 74. 78 43. 37 41. 34
LOWER BOUND & 49 6. 62 6. 73 & 69 7.02 7.1 7 23 7 a1 7 %4 7 &7
BOD (mo/L) 100.CO 78. 40 23. 9% 3. 84 33 22 23. 00 18. 33 7 89 4 82 a9
LOWER JOUND Q.42 5. 29 8 17 11. 04 13. 92 16.79 19 67 22. %3 2% 42 8 20

0000000000000 000800000000000000000¢0000 00000000000 0000000000080300800000000000040000000000000000000000000
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B-5

Clarion River Near Piney

"Existing Conditioms,” 1975

e e eP s eaett0eevtttotaelerIens et iertt i it nteersiitedecitinenertoitetienineteeceeteioesetecsentotesse
ALLEZNENY RIVER WATER GUaLlTY STUDY

1972 STUZY PERICD

STATISTICS FOR EXISTING CCHIITIONS
a6 st eenenvecsannaavwvy INFUL UATA seas
SELLNNING TF REACHK RIVER MILE
END CF REACH RIVER RILE
SUSREAIH LENZTH (MILES)
{2%PUTATION INTERVAL (HOURS)

€1R3T JAY LF SIMULATION PERIDT

LAST LAY CF SImMULATICN PERIOD

OF CAYS IN SIMULATION PERID

z RVATICNS AT RIVER MILE

FIKST CAY 0~ STUDY PERIOQD

LAST CAY OF STUDY PERIOQD

NUMZBER CF DAYS IN STUDY PERIDD
090890000 400000PECORRINRC0C4a0R 0RO
wWATIR GLalLITY PARAMETERS AT RIVER mMILE
NUMIER CF SIMULATION POINTS

———————— Si

PARAMITER MINIMUM  RA
FLZw(Meed/3) e |
TEMP(CESKEE C) 38
oxyY (MS/L} T e
A_KAI™Z/L AS CACOD) ~&. 1
HART(MS/L AS CACOD) <7
TLS Qs b
P 29
8ld (»o/L) 21

PRV CR P00 00EBRRPIRCRPNEPRIGantREABELRY

ALLEZWENY RIVER WATER G4l [Ty STLOY
1978 STUSY PERICD

CLARICH RIVER
"smecsssasasnacaan
67. 63
1 0&
< 11

4

1%2 (1 JUN 7%
304 (31 QCT 7%)
152

a4 Q9
123 (2 JUN ?7%)
3C4 (31 OCT 7

192
PO COENQQOPRARQIOS
24 23
2
FULATION VALUES ——=———
| S tW | RrEAN STD. LEV.
240. 2 49. 9 29.3
27. 6 16. 3 4.3
123 9.9 Q.9
16.0 5.9 3.0
130. T1. 2.
e 112, 3.
7.3 3.8 31
3.0 2.8 0.6
0002202000 000000 0020900008040

STATISTICS FCR EXISTING 2CADITICWS CLARION RIVER

WATZR JUALITY PARAMETERS AT RIVER HILE
£R CF SIMULAVION PCINTS

NUMDE

PERCENT CF SiMULAT

INTERVALS
PARAmITER 1 2 3 4 3 6
TEMP(CEGREE C) 100. 00 °g. 638 92. 54 71. 49 62. 289 3. 18 8
LCWER BQUND 3. 64 7.84 10. 02 12.23 14. 43 16. 62 18.
OxY (Me/L) 100 00 98 49 93. 72 74. 21 31. 10 41.01 32
LOWER BOUND 7.886 8.32 8. 74 9.18 9. 62 10. C& 10.
ALKA(MS/L AS CACOJ) 99. 89 99 b 99. 38 96. 73 90. 46 &61. 62 H
LCWER BOUND -6. 04 -5 B4 -1. 63 0.%7 2.78 4.98 7.
HARD(MS/L AS CACQD) 100. 00 3. 72 84. 43 73.3%7 33 40 33. 99 23.

LCWER BOUND 26. 67 356. 99 47 30 $7.62 87. 94 78. 2% es
TSS (mG/L) 100. 00 93. 94 e3. 32 T4 0% 49. &7 1. 14 20.
LCWER BOUND 4. 23 42 18 78. 10 94.03 109.95 123.68 141
P 100. 00 9. 23 98. 23 98 14 97.37 93. 94 92.
LOwER 8CUND a3 92 4 <32 4 39 4 %3 3.27 3 &1 S.
8C0 (r3/L) 100 00 7e.17 30 22 J4 43 22. 04 1423 6.
LCWER BCUUND 2. €9 2.28 2. 47 2.9 J 23 e B-1-] 3.

=429
912

ICH PQINTS EXCEIDING LC-ER BOUND OF EACH INTERVAL

93
az
24
S0
72
19
22
s7
&1
80
21
94
03
-2

12.
21.

18

10.
10.
9.
7.

8

9.
157.
60.
6.
2.
LR

83
ot
97
94
73
a9
12
a8
81
73
19
z8
52
13

_9e&
.21
. AD

8

.69
. 60
.41
.20
.30
-1
.48
.62
.99

42

23

11.

13.
. &b

119

0

.21

40
B8
82
. B3
80

31

.44
. 38

47
AL
33
7%

000.'00..0.'.0'00'.0.0.0.0.0.000..Qlo.l..'..CQ.0000000.0000.00.00.QQ.OO...0.0000..00..DOOO.CO...........




B~6 Clarion River Mear Piney

"No Corps Storage," 1975

00 00000 sereearrreet P iaceseteeeselttetstseacestotttstuiotitineatoietsteieestseloteotuseeetessestcscccacse
ALLEGHENY RIVER WATER QUALITY STUDY
1973 STudy PERICD
STATISTICS FULR NO CZIRPS STCRAGCE CLARION RIVER

teanssssrcsasennsvenss® [Hi'UT UAIA seesscssvesceaevsdarne

BECINNING CF REACH RIVER MILE B7. 63

END OF REACH RIVER mILE i Os

SUIREAIH LINGTH (MILES) 2 11

COMPUTATICN (NTERVAL (MOURS) 4

FIRST DAY OF SIMULATION PERIOD 192 ¢ 1 WUNTD)

LAST DAY COF SIMULATICH PERICD 304 (21 OCT 73

NURECR CF DAYS [N SIMULATICH PEZRICD 122

OBSERVATICNS AT RIVER MILE 24. 29

FIRST DAY $F 3TUQY PERICD 193 € 2 JUN D)

LAST DAY OF 37TUDY PERICQD 374 (31 02T 73

NUMBER CF 2AYS IN STUDY PERICO 122

002000020000 200RPBRB0RERNPENEPRRCRQEGREOROPSLOROIONGS

WATER GUALITY PARARMETERS AT RIVER MILE 4. 29

NUMBER CF SI™JLATION POINTS 1

-------- SIMULATICN VALUES = ~————

PARAMETER MINITRUM  mAXIMUN EAN STD. lzv.
FLOW(Mee3/5) 4 9 <63 4 433 40. 8
TEMPIDEGREE O 3.9 27 3 142 4.4
oxy (MG/L)Y 80 12. & 9.9 . ¢
ALXA(MG/L AS CACOI) -a. 9 20 4 6.9 4 5
HARD (MG /L AS CACDT) 264, 171 eaq. 9.
TDS (Mo/L) 44 63, | Y-N 44,
PH 3.9 7.8 5.7 4“9
3CD (ME/L} 2.1 8.7 2.9 0.8

v""0.0000'000".'0'.00."0000010000.0000'00'...'0.000000.00....0.

ALLESHENY RIVER WATER QUALILITY STUDY

1973 STULY PERICD

STATISTICS FOR NO CCRPS STCRAGCE CLARICH RIVER
WATER GUALITY PARAMZTERS AT RIVER MILE <4 29
NUMBER CF SiMULATION POINTS 912

PERCENT CF SIMULATION POINTS EXCEIDING LOWER BOUND CF EACH INTERVAL

INTERVALS
PARAMETER 1 2 3 4 - & 7 ] 9 10
TEFP(DECREE C) 100. 00 99. 79 90 48 71. 49 43. 03 38. 48 39. 38 14 47 329 1. 21
LOWER BOUND 3. 86 7.98 10. 10 2. a1 1433 1643 18. 36 20. &8 Q2. 79 24. 91t
oxXy (mMe/L: 100. 00 98. 90 98.72 78. 62 49 12 40. 38 32.13 21.28 4. 046 0.99
LCWER BOUND 7.93 8.38 8 8O 9 22 9 64 10. 07 10. 49 10. 91 11. 34 11. 76
ALKA(MZ/L AS CACOM 99. 89 99. 79 93. 30 7% 22 20. 94 10. 31 4. 14 1.354 0. b4 0. 33
LCwWER BOUND -6.87 -3 14 0. 39 4 It 8. 04 11 77 1820 19 23 22. %6 24. &9
HARD(MQ/L AS CACOD 100. 00 91. 97 79. 06 80. 64 9. &9 8. 84 16. 89 6. 38 1. 64 0. 22
LOWER BOUND 2. 47 40. 02 34, 37 69.12 83. &7 €8.22 112.77 127.32 141.87 13 42
TDS (MC/L) 100. 00 83.33 78. 93 9. 34 356, 31 28. 94 16, 43 S.81 2. 30 0 22
LCwER BCUND 43. %% 43,73 87.94 110.13 132,32 134.51 174.70 198 9 221.08 243 .27
PH 100. ¢0 98 46 97. 81 97.04 96. 03 93. 88 87. 94 37.79 19. 30 4 71
LCWER BOUND 3 897 4 23 4. 3% 4 98 S. 32 S. 69 & 03 & 42 4 78 7 14
BOD (™3/L) 100. 00 42.87 17 98 s 81 2. 30 1.34 1. 21 Q. B8 0. 33 0. 32
LOWER BCUND 2 08 2.74 3 4 4 07 472 S. 40 & 08 6 73 7.39 8 C3

00 0000000000000 000000000 0080000000002 0305000080000080000000000000080200000000850800080000300080000030000000




B-7 <Clarion River Near St. Petersburg

"Existing Cocnditions,'" 1975

Nt e P PP IRl P Tt et sei N0l 0e00000000000000000000000060000000000000000004800080800800000600
ALLECHENY RIVEIR WATER GUALTY STUDY
1573 STUIY PERICD
STATISVIZS FCR EXISTING CInDITICNS CLARICN RIVER

vsesereccsssccsesesnrere NIUT JATA t6cecosénctnsctscsncecss
SeSinNING IF REACZM RIVER MIE . 87 &5

4D IF REAln RIVER miLE . 0&

SUSATACH LINGTH (MILES) 2. 11

CIHPUTATICH INTERVAL (HOURS:® 4

FIRST DAY CF SIMUL_ATICON PERICD 152 (1 JUN 73}
LAST CAY JF SIMULATION PERIDD 304 (33 CCT 73}
N.M2ER OF DAYS IN SIMULATION FERICD 182
CESERVATICNS AT RIVER MILE 3.17

FIRST CAY CF STUDY PERIOD 3 (2 WN 73)
LAST CAY CF STUDY PERIOD 304 (31 LT 73
NUM2ER OF JAY3 IN STUDY PERICO 132

00000000 000000000000000800400080000000EERItNORRRIORORES
WATER QUALLITY PARAMETERS AT RIVER MILE 217

N.=3ER OF SI™ULATICN PZINTS 912

—mem—v=m SIMATICN VALUES ==—--——

FARAMITER MINIMUM MAX MM ~EAN STD DEV
FLCWimeed/S) 112 PE I 2.0 %4 3
TEMPUIDESREE € 3 ¢ 27 8 16 8 48
3xY (=) 80 2.3 ?a 0.9
ALRAIMS L AS LACO3) -2 0 11 8 38 2.2
HARC(MS/L AS CACOJ) 42 1466 102 6.
TZS (mesL) 62. 232. 147 a37.
PH <. 0 7.3 9 S 1
BZ3 (MZ/L) 2.0 4 2 2.8 0.4

0000000030800 000¢00C00EIEQe0083BR0cd00llNalRIQlOPIGROIBRINIOIDAGOIGGAISS i

1 ETATISTICS FCR EKISTING CONIITICHS CLARICN RiveR
; GJALITY PARAMITERS AT RIVER ®ILE 37
R 2F SIMULATICN PCINTS 2

PERCENT CF SIMULATIIN POINTS E4CZEDINS LCWER 3CJUND CF EACH INTERVAL

INTERVALS

! PARAFMETER 1 < 3 4 3 3 7 8 ? 10
TEFPITEIREE Q) 100 €O 8. 79 93 79 73.0Q3 &3. 03 38,92 43. 97 2. 70 S 59 1. 64

LCWER BOUND 3 A7 7 71 9. 94 12. 17 14 4t 16 64 18. 67 IR Bt 23 34 29 8?7

Xy (mC/L) 100. 20 7 28 B4. 74 8. 66 4% 72 38. 49 20.92 10 964 1 97 0. 88

LOWER BOUND 8. 03 8. 44 8. 89 ®.3] ?.76 10.19 10. 62 11.03 11. 48 1191
ALKA(MS/L AS CACODY 39 g9 7 43 %7.81 92. 74 bb. 67 22. 04 a8.32 2. 08 0. 44 [o Bele]

LCWER BOQUND -3 C2 -3.00 -1.29 1.00 3.00 3. 01 7.0t 9 0t 1.0t 13. 0t

HARD (MQ/L AS CACOI) 100 oC I3 87 93. 64 84. 2t 73. 32 33. 39 6. 72 Q1 60 3. 81 1.a1
LCWER BOQUND J4.94 4g. 03 61,13 74. 21 87 .29 100.37 112,43 125 53 139 61 132 &9
08 Mo/ 100 QO 97. 26 89 47 80. 37 &68. 42 %0. 33 34.76 2 04 8 44 2.30

LOWER BCUND 62. 24 79. 20 96,146 113,12 130.08 147. 03 142.99 180.9% 197 .91 214 Q7
3 PH 100 00 99. 01 °7. 81 96. 7. 96,14 94 €3 92. 43 80. 92 246,31 6. 23
LOWER POUND 4 00 4 22 4 63 4.97 3.30 3. 63 .93 6 28 4. 60 6. 93
BCD Mo/ 1€3 ¢O 44 18 Je 2 21. 0% 10.31 2. %% 0. 66 0.23 0 00 0. 00

P LCWER BQUND Q03 2 34 2 54 2. 94 3.3 2 32 3.82 412 4 4 4.7

0000000000000 00000000 0000014000000 00000000000000000000000ARCRRN00ICClIROtRORItERtLIOsINRCRVEOORQEseETISIOITLTY

B3

‘e e
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B-8 Clarion River Year St. Petersburg

"No Corps Storage," 1975

6.00'.0'.0..0.'0.#""..'.QQ..Q..O'.;.l.'.."....."".O.'.QOODD'.'000...0.0..."..QQ.....'......'."".
ALLESHENY RIVER WATER GUALITY STUDY
1979 STUQY PERICO
STATISTICS FOR NO CORPS STCRAGE CLARJCN RIVER

sesevsssnstacccetetred 1MPUT DATA tecedosrsesssascasscee

IESINNING CF REACH RIVIA mILE 87. 6%
IND COF REAIM RIVER MILE 1.06
SUIRSACH LENCTH (MILES) 2.1¢
CC=AUTATICN INTEZRVAL (HOURS) 4

"//:' FIRST DAY CF SIMULATION PERIOD 1582 (1 JuN 73)
LAST DAY OF SIMULATION PERIQO 304 (31 OCT 73%)
NUMZER OF DAYS IN SIMULATICN PERIOD 132
OBSSRVATIONS AT RIVER NILE 2,37
FIRST CAy JF STUDY PERICD 133 t 2 JUN T3
LAST DAY OF STUDY PERIQD 304 (31 DCT 73)
NUMDBER OF DAYS IN STUDRY PERICD 1232

.0'0'00000000‘00000.0.100'..-0.o...ool.o..'...c...'.....

WATER GUALITY PARAMETERS AT HIVER HILE 3.17
NU~EER OF SIMULATICN POINTS 912
mm e SIMULATION VALUES —=—me—=
PARAmETER MINIMUM  HAXIRUN HMEAN  STD DEV.
FLCA (Mol 1 6.9 347 2 8. ¢ 25. 2
TERP(LEGREE ) 3.6 Q7.7 14 & 4.8
Cxy (mMT/0) 3.1 12.3 9.9 0.9
ALAA(MS/L AS JACOD) -6.0 211 3.9 3.2
HARD(MS/L AS CACDD) 39 <09. 116 38.
TS (HMS/L) &0. <74, 165 54.
FH 3.9 7.3 5.9 4.9
3C0 (me/L? 2.0 67 2.5 0.4

0000000 000000080000080000000ttiftsectestdeeinstdndedaseidatitisensessre

ALLESHENY RIVER WATER QUALITY STUDY

1973 5TUDY PERIDD

STATISTICS FCR NO CO5PS STORASE CLARICN RIVER
WATER GUALITY PARAMETERS AT RIVER mMILE 317
NU=2IR CF SIMUCATICN PQOIXTS Q12

PERCENT CF SIMCULATICH PJINTS EXCZEDINS (CWER BGUND OF EALN INTERvAL

INTERVALS
PARAMETER 1 2 3 4 S [ 7 8 9 10

TEMP(DEGREE () 100. GO 98. 79 2 11 2 89 63 0% 6 14 43 23 22 26 3 52 1 &4
LC-ER 30uL~D .60 7.82 10 03 12 24 14 4% 16 86 18.87 21 c8 23 30 <3 31
CIY (MG/L) 104Q. 00 Q7. 48 83 99 37.13 43 53 37 72 30. 2 1. 99 1. 54 0 B3
VOWER BOUND e 11 9. 33 8.93 ?. 137 9.78 10. 20 10 &2 11. 04 11. 48 11 87
ALRA(MC/L AS CACCI) 99.89 98. 37 ?3. 86 72. 70 9. &1 10. 42 3. 8¢ 1.7% 0. 86 Q. 44
CWER BTUND -3, 94 -3 24 -Q. 83 2. 18 4 89 7 60 10. 3¢ 1J. 02 13 72 18 43
NARDIMS/L AS CACOD) 100. 00 97.70 e8.27 73 46 %6. 14 37 SO a9 93 17. 34 e 77 1.73
LCw~ER GGUND 3494 22. 40 69.83 87 27 104.70 122 14 139 37 137.01 174 44 (91 87
RS (me/L) 100. 00 96. 27 84.10 72. 26 30. 39 36. 73 29 30 17 32 7.79 188
LCWER BOUND 39. 44 823. 21 106.97 130. 54 134 20 177.97 201.43 223 20 248 .96 3272 43

Pr 100. 00 98. 14 ?3. 61 ?3. 33 91.78 88. 27 a1 =8 8. 33 20.83 2. 96
LOWER BOUND 3.93 4.28 4. 54 3. 00 3.33 371 6. 07 &, 4D 578 7 14
8BGO (ma/L) 100. CO 44.8% 1711 3. 92 2. %2 1. 94 1. 21 Q &8 0. %3 o 3
Lo<ER BOUND 2.03 2 3 2.97 2 44 J. 98 4,38 4 8% 3 32 8. 79 6. 27

0000600000000 000 0000000 RR0IE00 R TERIlRTOIRCPRRRERR000 R IRRCITOUIRGRLQERRINTTE00IE0EEETQEO0IRCIdCOOSITQRIITS




’ 2-3 rickiminetas River Near Vandergrift

"Existing Conditions," 1975

R R A R R Ry Y R R P R A R R e Y P Y Y PR Y Y Y Y Y Y P P Y T Y XYY R Y L 2 )

AL ENY RIVER WATER GUALITY &7.0v
1TSS 3T.OY PERISD
TATISTICS FCR EXISTING CINDITICNS AlSAIMINETAS RIVER

@revvvecccsrenteresese [MPUT DATA secerssserrrvsesesscas
3 OF REACH RIVER MILE 33 91
RgalH RIVER MILE [ 24

LTINS TH (MILES)Y < 1
CIMEUTATION INTERVAL (HCURS) 4
FIRTT CTAY IF SIMILATICON FERICZD 2 L1 WN TS
LAST TAY CF SIMULATION PEZRIGD 04 (31 Q7 7m)
NU~3ER CF DAYS IN SIMULATICN PERIC 152

CICERWAT! AT RIVER MILE 19 33

FIR3T Cavy STUDY PERICD 193 2 JWUN 7%
LAST Cav STULY PERICD 304 (31 T 7S
NyUMITR OF JAYS [N STUDY PERIQD <2
0P VI I PP CE OV OGP PPPPEDVIRRR RPN P P08 9020300000000 00dc00soee
WATER H. AL 1Ty PASARITERS AT RIVER ™ILE 10 33
NU~3ER OF SI™ULATIIN POINTS 12
+-== ERRQR ~---~== NO OF MINIMUM
-------- SIMULATION VALLZS =—-m=—w- (SI™JLATEDC-0BS ' (BSERVED CBSERVED
‘ PeRAmETLR MINIMUM MATIMUN MEAN  STD. DEV =€aN  STD DEV VALUES VALUE
FLTiiNee3 Sy 17 1 <<3. 8 731 31.8
TEMP(ZEZRES Q) 8.2 PN 1§ 95 4 8 -2.1 1.4 129 13.9
SXY (™C/L 7.7 111 a9 o9 1.8 0.9 108 S &
ALRA(FZ/L AS CACCI) -9 3 [ -13. 1 70
HMARD (=30 AS CACS3) “z /3 <21 )
TZS (Ms/L) 149 TR 3¢4d 154 -27 73 108 145 7
P -y S s J s 39 %20 o s 129 29
fore] o 19 20 19 o1
PP ere s esvsesvrarseserressINIeter

ALl SNY RINER WATER QUALLITY 3TUZY

167 J2v PERICD

STA FIR EXISTING CONIITIZ RISAIMINETLS RIVER
WaTER Ll OLRAYETERS AT RIVED M 10 2%
NU“BER IF 3IMULATICH FOINTS 92

PERCENT OF SIZJUCATICH PCINTS EXCEEDING LOWER BOUND CF EACH INTERvVAL
INTERVALS

PARAME TER i 2 3 4 3 & 7 8 4 10

1C0. 03 §8 =57 95 18 77 c8 b4 B0 23 3$5 50. 11 35 86 10 53 2.08
B 22 1031 12 39 14 48 16 %56 18 &5 20 74 22 82 24 91 6 99

Oxy (ro/L4 100. €O 8% S0 57 24 47 43 4@ 12 a5 09 25 @9 11 @5 e 43 1. 43

LCwER J0UND 7 67 8 "2 9 J6 8 70 9. CS ? 39 9 74 10 08 10 42 10. 27

ALk s imS, A5 CACCD) 99 78 §3 B3 9C¢ 13 es 42 73. 68 $4 B2 a7 72 24 34 14 3a 6. 23

LOWER BCUND -29 24 -5 19 -23 15 -20 10 ~-17 0% ~14. 00 -10.96 -7 91 ~4 86 -1.82

naRD =3/ AS CACOD) 100. 00 &7 61 71 B2 20 383 37 83 3313 <0 &1 17 2 14 38 4 82

“CwER QCUND 93 01 121 J4 149 08 177 12 205 13 223 19 261 23 289 26 317 30 Q43 24

TIS (mesL) 1C0. 00 gs 3 69 32 48 79 A5. 9% <3 B4 18. 97 17 21 13. 27 4. 39

LCwER 2CUND 149 0% 226 46 263 B4 321 27 1373 68 435 09 493 .49 350 90 408 31 663.71

Pr 100. 00 78 12 33 20 18 09 9 87 & 26 2. 98 1 86 1. 10 0. 44

4 LTwE? 3CUND 3.2 3 4% 170 J =3 4. 17 4 41 4 54 4 @8 30 $ 33
] BCD (mG LD 1C0 O 93 20 86 31 68 21 a1 2 31 73 A4 96 23 99 3.73 0 00
LC=ER’ 20u~D 176 1 T2 [ -3 1 83 1. 88 1.e8 1.90 1 93 1 93 1. 96

000000 4000000 0eevetestinsetertetittisttnoacenolonersceeiistscdeeedisdettesioesiionessasoniecntossscnecs

L R N Y R N R R Y R Y N TR Ry PR R TPy

MAX [ MUM
Q3JSERVED
VALUE

3

G -

0.
-]

618 8
3




B-10 Kiskiminetas River Near Vandergrifc

"No Corps Storage,'" 1975

08000000 eeite el tesstetoeaittdessaacitetetteoitotoetettPiteetetinteresncinitistieiosercrsnneessseressansd
ALLESHINY RIVER WATER GQUALITY STUDY
1978 S7ulY PERICD
STATISTICS FCR NO CCRPS STORAGE KISKIMINITAS RIVER

teeceeevessacossenvencss (NPLIT DATA sescsscsverencnevscscone

BECINNING CF REZAIM RIVER MILE 33 Ol

END COF REACH RIVER mILE 0. 49

SUOREACH LENSTH (MILES) <. 1t

COMPUTATICN INTERVAL (MHOURS) 4

FIRST DAY CF SIMULATICW PERICD 132 1 JUN 73)

LAST TAY CF SIMULATIOQN PERICD 304 (21 ST 7%

tumISR CF DAYS IN STMULATICN PERICD 122

ZASZRVAT N3 AT RIVER miLE 10. 33

FIRST DAY [F STUDY PERIDD 12 (2 JUN 73

LAST DAY CF 37UDY PERIOD aC4 (31 04T 73

NUMGIR CF CTAYS [N STUDY PERICD 14

00 020202 0080020000008 R8000 200000 RRRRERELIERRILIBO0RPS R0

WATER QUALITY PARAMETERS AT RIVER MILE 1233

NUMGER CF SIMULATION POINTS 912

-------- {MULATION VALUES --==----

PARAMETER MINIMUM  MAX UM MEAN STD lev
FLIOH(Mee3/5) 9.2 417.4 73. 6 64 2
TEmP(LESREE O 8 9 303 19t 31
Qxvy (MG/L) 7 s 10 8 e 0 o9
ALKA{MG/L AS CACO03} -4y s 2.8 -22. 0 121
HARCI{MC/L AS CACOT) &9 acs 2 63
TS (MC/L) 167 paeg s 366 143
PH Jo s g 34 J s
8BGO (MS/L) 17 ] 19 21

1P 0 0t e R 0000 rav e teni sttt inEtiItIceoeslnceirtdevinsstsetstadosacsavnse

ALLESHENY RIVER WATER QUALITY 57UDY
1973 ST.2y PERIOD

STATISTIIS FCR NJ CORPS STCORASE KJEZK ! 745 RIVER
WATER QUAL_!TY PARAMETERS AT RIVER mIL< 10 33
NUSZEZR CF SIMULATICN PCINTS EAT

PERCENT OF SIMULATION 20INTS E£XCEEDING LOWER 3CUND OF FAIH INTERVAL

INTERVALS
PARAMETER 1 Q 3 4 -] [ ? 8 e 10
TEMP(LECREE C) 180. 00 96.38 81 2 87 32 50 42 30. 66 42 00 20 29 4 7y Ly
LCWER J0UND 8 9] i1 97 13 22 13 36 17 %1 19 &3 21 79 23. 94 26 08 28 23
CXyY (MC/L) 100. 00 94 74 73 &8 4. 93 47 81 38 82 3% a2 <5 .33 16 0} 3 37
LOWER QOUND 7. 8% 7 88 8 2t 8 34 8 68 9. 21 9 5S4 9 87 10 20 10 53
ALKA(MC/L AS CACCD) 99 89 96 38 69. 80 78 93 71 03 %9 1n 40 387 23 14 2 9% 4 93
LOWER BOUND ~49 47 -44 073 -39 03 -3 80 -28.3%8 =-23.26 ~-18 14 ~12 9} -7 &9 -2 47
HARD(MG/L A3 CACOD) 100.¢C0 90 13 70 of 33 43 39 80 32,12 <% 00 15 (3 9 83 4 ot
LOWER 3OUND 98 41 132 06 133 7Y 189 27 223 02 2%4.87 290 32 23 97 27 82 IV 27
TDS (MG/L) 102 00 92 02 70 61 2 83 39 80 32 12 <% 00 19 13 9 63 4 sl
LOWER 3QUND 167 03 222 73 IT8 47 324 19 389 91 443 &3 301 3D 357 07 13 79 4&eB 30
PH 100 ¢O 64 59 <4 12 11 B4 6 14 4 71 3 93 2 30 o 77 PANY Y
LOWER O3UND 331 3 39 3 8 J 86 4 113 4 43 4 72 3 00 $ 29 327
0CO (r3/Ly 130. 00 98 23 93 3¢ 9t 36 77 7 &1 40 2y 97 42 22 a3 00 [~ B ele]
LCHER 20UND 1. 70 I | [} (A 4 1 82 1 83 1 28 9t 1 94 1 97

P60 0P 0000000000 ceReRaritertciinitrtait G000 0 000081000080 000002000800000000000000000000000008020000030000

el




B~11 Allegheny River Near Varren

"Existing Conditiens," 1975

P T I B I L R R L R g T Ry R R Y Y T 2
NY RIGER WATER GuaLlTr 5TJDY

uvly 222120

TICE #CR EXISTING CCWOITH

LTATLE

N3 NEAR WARRLEN

etsessveosetotsarcece® INPUT DATA sssesecrtvrcoecssrecee
JESINMING CF REACH RIVER mILE 156 28
%3 CF REACH RIVER MILE 123 ol
S.IAEAIN LENSTH MILES) .81
ICMPUTATICON INTERVAL (HCURS)H 4
3 CAY ZF SImULAT IO RERICD 153 (2 UULN )
. Tar CF SIMULATICH PERIQD 3C8 (31 CCT 7%
N IF CAYS O IN SIMUCATIIN PERICD 12
c SLvATICNS AT RIVER MILE (€9, 41
s JAY CF STUDY PERILICD 193 (2 L9475
< Zwv CF STUZY PERICD 204 (31 CZCT 7))
. Ja CF 0AYS N STUDY PERICD 182
19 9 00000200 P R PP P EICERRI PR RRROENP RN PasQoRtttas
s A_LTY PAIAMITERS AT RIVES MILE 185 4
CF OLimul AT FOINTS G112
mee s e SIFULATION VALUES ~=-=---=
HASR MINITLM mAXIMUN MEAN  STD CEV
- I %1 < 17 4 §7 9
% - 1006 29 2 13 0 a2
8 3 1t 7 9 4 06
CACCT) L4y a9 0 26 9 & 0
CACID 27 53 _7 6.
63 @7 a2 a8
59 7 A 7 2 8
- = 0 <0 90
l.'0-'.O'."'..‘!.".."""Q"...O'Q'.".."".'..‘.‘.'."”.‘."

EXZELD NG L0-ER SLUND CF EACH INTERVAL

INTERVALS

SeRamITER ' 2 3 a s s 7 a ¢ 10
TE™2(DESAEE ¢ 180 00 93 9 74 S8 $7.3% iy 74 35, 62 21 82 11 07 3 %1 0 86

LCwER J0UND 10 %o 12 43 14 30 16 17 18 24 19 99 21 77 23 o4 P-I- 3 27 28

Sxy nS/sLy 150 00 94 41 73 46 44 38 4 23 19.02 10 23 & 91 J a0 077
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B-12 Allegheny River Near Warren
"Pattern A," 1975
>
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B-13 Allegheny River Near Warren

"No Corps Storage," 1975
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B-14 Allegheny River Near Franklin

"Existing Coaditions,' 1975
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3-15 Allegheny River Near Franxlin

"Pattern A," 1975
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B-16 Allechenv River Necar Franklin

"No Corps Storage,'" 1975
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E-17 Allesheny River Rear Freeport
"Existing Conditicns,' 1975
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LOWER 3TUND
(=S
LQwzPR BOULND
ALnA=Z/L AS CACO3)
LC~EF BCUND

Cxr

AT AS CACOD)

LIwER BOUND
(=G7L0
LCWER BCLND

s

~l~ZR FTUND

wATER

SIAUTITY STLlY

! 2 3 4

160 €O 9% 29 83 23 71 16
7 %1 ? 20 1169 13 =8
1CoO 32 86 40 64 04 25 92
4 98 7 44 7.89 9 34
100 00 ¢4 83 78 73 S4. 61
17 64 e 26 07 30 28
120 00 S& 0 ?3. 66 81 346
47 593 44 49 61. 33 &3 &
100 ¢ 95 25 91.89 79 =0
39 64 ER-Jele} g4 37 86 73
10C 3 % 83 83.73% 73 §0
& 7 & 88 4 °9 7 Q9
100 72 25 B84 70.07 4% 90
G o« J g Q 74 2. .89

ING LOWER 8CUND CF

Near Freeport

" 1975

JEV.
3371
s 2
1 4
8.1
19
33
7.5
05

000000000

INTERVALS
5 &
&4 Ca 37 24 49
15. 47 17 38 19
S1.10 41.23 3s.
8. 80 9 29 L]
40 90 23. 38 14
3449 28. 71 2.
66. 56 32. 19 41.
75. 30 82. 23 89
83. 38 47 70 28
109 10 121 48 133
8. 2 48.68 36
7 19 ? 30 7.
62. 39 39 78 30
1.03 1t 1.

e9e
25
31
71
1
9
a3
17
S1
83
31
40
77
37

4%
21
26
10

2

47
a3

6.

e
148

18

7
43
1

IACH INTERVAL

4
14
73
16
ce
13
09
1
&b
19
B
30
33
32

-
-

<
16
10
1
3N

-
<

103

-
<

1s8
4
?
18

s

20
C3
89
o1
&4
34
co
[}

. 89

33
7
61
a2
&9

4
24

3

1
Q
33
17
109
13
170

1.

?

2

1

T T S e et TPttt Nttt NI eIt P P00000 000004000000 000000000E000eNEstteestenteeton

to

0s
2
Q3
o7
99
56
o4
<8
A9
2
N
71
s
64

00 00010000 0000C000E000tI00TII 1000 0eseinidntotietiniciose ®recencitioedtotredaldliodoricaotdncioestodoccctncad
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8-20 Allegheny River Near XJatrona

"Existing Conditioas," 1975

08000000880 000080080800i0000slotesesnetsescsnetateriordtnitirtesiietdetinsecisnetotssstecssctssocscnsvoccnscs
ALLEGHENY RIVER WATER GUALITY STUDY
L1979 STUDY FERICOD
STATISTICS FCR C€xISTING CONDITICINS LOWER ALLEGHENY

ssaseeccscsvrsverscrsvvone NOUT TATA e0eedtecsessssecccrcss

TESINNING QF REZAIN RIVER NILE 83 €0

ZNO CF PEALH RIVEFR =ILE 6 72

SUZAEACH LENGTH (RILES) .01

CO™PUTATION INTERVAL (MIURS) 4

FIRST DAY CF 3SiMULATICN FER1OD 132 (1 JUN 731}

LAST DAY OF SI™JLATION FERICD 334 (31 3CT 73

NUMJER CF DAYS [N SIMULATION PERICD e

CBSERVATICNS AT RIVER MILE <4 43

FIRST RAY TF STu2Y PERICD 153 (2 JUN 73)

LAST DAY CF STUDY FERIOJD 308 (3t OCT 7))

NUMJER CF DAYS IN STLDY PERIOD 132

o8 Ss000000 (A X XXX ] PUSSND DI SR80 80 3008000008000 004s

WATER GUALITY PARAIETEIRS AT RIVER mMILE 24 53

NUMIER OF SIMULATICN POINTS 912

-—== ERACR ~-=---=- NO  OF MIN] M~ MAL UM
———————— SIFMULAT ICN VALUES “~-w=w-= (GIMULATEDR-233 ) QJISERVED MN5SERVED  CISIRVED

PARAMETER MIN{MUNM =aX MM MEAN  STD TEV rEAN STD TV VALUVES VAL LE VALLE
FLOW(Me /S 1c3 7 1624 0 169 @ 330 3
TEMP(DEGREE C) 8 & 25 9 [ 48 -1.9 o9 47 12 0 27 0
Qxy (MG/L) 7 10 = 5 @ 12 -0t 03 [ o] T8
ALKA(MG/L AS CaAZ0d) 135 401 e 0 3.9 <3 -] 5 3 47 1 0 31 0
MARD(MC/L AS CACOT a8 3% 94 : -2 19 47 st 0 142 0
TS (MG/L) a7 <34 130 40 =11 1 & 1€8 9 17 0
PH 68 78 71 b o1 0 4 47 36 7 6
ECD (mQ/L) 3 s 19 13 o 4

P B BR800 00000000sasotestecitottesisstsatanistvontitottitottontesssiteseltosseedssinnsosasitosisesssssstcrsesss

ALLECHENY RIVER WATEZR JLALIYY STUDY

1973 STUDY PERICD

STATISTI{S FCR EXISTING LOMER ALLZZMENY
<ATER QUALITY PARAM RS AT £ 24 &3
NUMIER OF SIMULATION POINTS 912

PERCENT QF SIFULATICN FOINTS EXCEEDING LOWER BOUND CF £ACH [INTERVAL

INTERVALS

PARAYETER 1 < 3 4 s IS 7 3 9 10
TEMPIDEGREE € 100 62 78 71 87 ©4 73 48 44 4 28 11 49 79 4% 18 19 32 3 e
LOWER QOULND B st 10 43 12 23 14 07 13 69 17 70 19 2 21 24 <3 1e <4 98
QXY (rC/L) 100 2O es 71 64 14 9 3 2. 96 43 09 3T %0 31 @3 19 4} % s
LOWER BOUND 7 7 49 7.87 6 23 8. 64 9 02 9 41 9 79 10 17 10 %~
ALKA(MC/L AS CACOD) 100.CO 4 19 71 038 36. 91 47. 70 33.7% <0. 139 11. 72 4 08 J 18
LCWER Q0UND 1512 17 63 20.13 22 62 29. 12 27 82 J0 1t 32 41 3% 1y 37 60
HARD(MG/L AS CACOD! 100 C2 Be 293 83 t1i 63 71 4B 68 43 20 32,37 27 9% 13 0% J %t
LOWER BOUND 87 44 63 57 73.70 81. 83 89 94 99 09 104 22 114 33 122 48 130 &t
TDS (mMe/L) 100 CQ 100 QO 91. 34 81. 80 37 33 43 31 37 28 29 71 17 6% Y : )
LOWER 30UND &1 P4 7% 12 @6 J0 113 48 130 b6 147 B4 163 02 182 19 199 27 214 %3

P 100 00 LA INY] 8% 42 70, 29 31. 856 34 76 LN 184 BO 8 22 2 4
LOWER GOUND 6. 80 & 87 6 94 701 7.08 7.16 R | 7 30 7 37 7 44
300 me/Ly 00 0% 83 C9 73.79 63 37 s2. 94 60 N1 48. 90 40. 90 13 02 110
LCWER BOUKD 0 %% Qo 0 893 0 99 1 14 t 8 {42 1 37 17 1 B8

00 0080000000000 000000000008090000000008000003000800000000NLIINLE00INBREINIEIRRINNIIGNNGRLNRERERLTOIOVIOIIOIOOIRTS




3-21 Allecheny River Near hatrona

“"Pattern A,'" 1975

09 00 100 s 000000ttt e tetardsnsecrettiort st il e essattsedsivnilosdosniediniascticeesensinesosisssssassnns
LATER J2.allTy STULDY

iCo

PATTEAN A L7TwER ALLEC-ENY

sesssses NPT T4LTA 44ceedeccccsonsasnccss

QEACH RIVER ™ILT 83 82
R[.CR +ILE 6 72
STH OIMILES) 1 0l
INTEAVAL (SRS 4
JIVU_AT I PERICD 152 [ Ea))
3imoLAaT I PERICT JC4 (314 73
3 OIN SIMOLATICW PERIZD 152
AT RIVER =1t € Q4 63
v FERICD 123 (2 v 7%
STLIY PERICOD 204 (21 CIT T
DAYS M ZTUCY PERIDD 152
POV PP 200D VNRE R0 1020002000000 RRRNRCBRNCPRBerse NN
JALITY PARAMZITERS AT IVES MILE <4 62
L SImULATION FTINTS vie
-------- SIMULATICN va ————————
MINT=LM O AY [ mUM rIe
87 3 1624 0 L3 4
) 8 o <63 18 8
Zavy ' T e 1 9 g 1 2
AlmamToL A3 JAIDY H- TR 14 2 <s 5 4
NARS M L A3 Al <3 157 9 2
TIS omosL) 87 <67 1S 48
- s 8 78 71 73
=Z/L) o5 19 13 0 4
IR R R R Y Y Y R R R R PR PR S R YT PU R R Y FYY TR RY R ewy

LZ<ER 3C0UND OF EACKH INTERVAL

INTERVALS
S to

s T T2 64 04 co 48 79 17 <8

10 43 P St 7 1§ 3 21 <2 L0

85. %3 52 38 2 0 76 17 30 17 78

LO=<] E0uLND 7.9 7 %4 8 6% o7 9 44 9 10 2
ALAAt™MT /L AS CACCT) 100 00 88.C3 44 Q4 33 73 89 13 &0 4. 2 Q9
LCwER BCOUND 13 13 19 Ca 22 93 a8 77 68 32 %9 33 38 41
HARD (ML AS CACl2d) 120 02 a7 & ’e 07 . 44 B3 .98 29 &1 26 6 14
Lia%R 3CUND 37. 44 LT el 77 &7 97 a9 S0 117 N . 33
T3 o/l 109,20 100 <O 37 83 A3 72 82 30 13 27 7 8%
LC=ER ETJUND 51 4 92 44 102 V4 . L] 43 184 96 209 6
W32 20 92 99 81 03 49 &7 3?7 < 49 13 e 1

LC~ER 3TUND 6 80 & 87 &, V4 ? 08 14 7 23 7 7 37
(ML) 1€0 20 87 &1 7800 63 49 7% 2 30 41 17 00 10

2 QU0 0 %1 Q &4 o 81 11 26 1 40 1 1 70 83

00 st v 0000000000000 0003000401180 80000000000000000080004a0000000000000808800000000000

Cso
ce
Qa
37
0
3
&3
3%
63
as
&1
44

-
> p - N

N
»
=ENACMNNNSNOVL s




B-22 Allegheny River Near Natrona

"o Corps Storage,' 1975

008 20100800000 00QCCNIPN VR8P PBORIPPIEINVOBBINANNBIBERNVVBARINRGR 0000080000 00800008000808 0008800380000 000000
Y RIVER WATER QUALITY STLDY

L2y PERICD

CS FCF ND CCRP3I STCLRASE LCWER ALLEIHIANY

eecessvsee MUY DATA o Gs0cttcsssritnseve

REAIH RIVER MILE 83 89

D RIVER MILE & 72
SUZREAIH LEINITH (MILES) 1. 01
IC™EUTATION INTERVAL (HCURS) 4
iMULATION PERICD 192 € 1 JUN TH)
MULATICH PERICD 304 (3} oCY 7
3 iN SIMULATICN PERICD 12
JOEZRVATIONG AT RIVER mMILE 24 63
FIFSY Dav TF STUDY PERIOD 153 (2 JUuN 7Y
LAST TAY CF STUDf PERICD 3T4 (31 2CT 7™
NUSJER OF DarS IN STUDY FERICD 122
68880008408 0098008840000000000 8008000083 YRRYSY

JUALITY PARAMETERSG AT RIVER sILE <8 53
CF S1™JLATION POINTS st

S s—-v-- SIMULATION VALYES

PARANITER MINIMUM  MAXIMUN HEAN

i lul™eel, S} Té 1 283 3 423 &

TImPIDECTEE <) 8.1 27 0 18 3

o} S ANE VN 71 11 4 9 9

Al KALRG/L A5 CACCT) 139 49 1 <3 3

HARS(MCSL AS CALZOD 3. 169 107

TOS (M3/L) 72 73 187

Fe 5 4 73 & 8 72

EZD (M3/L) Qs 1.9 13 03
l....I.'.000..00.0.0‘.0{..'..4.‘000.000.0.00.5.0.000'0.0‘00'...000

ALLECHESNTY RIVER WATER GUALITY STULDY

167 STUCY PERIOD

STATISTICS FCR NO CORPS STCRAGE LCWIR ALLECHENY
~ATIR JUALITY PARAMETERS AT RIVEAR MILE 24 63
WJMZER CF SieULATICN POINTS 912

PERCENT CrF SIMULATICN POINTS EXCETD[NG (OWER BOUND GF EAIN INTESQVAL

INTERVALS

PAQAMCTER 1 4 3 4 s & b4 8 9 10
TEMP(DEGREE C) 100. 00 93 61 g2. 899 7029 63 3 37 24 49 2 445 0% 19 42 4 08
LCWER BOUND 8 12 10. 01 11. 90 13729 13 ¢8 17 %7 19 &5 21 33 €3 24 2% 13
OxY (Mo 100. 00 87 30 &3, 80 33 &2 0 11 40 SO 33 9% 25 34 14 80 4 Co
LCWER 3DUND ? 08 7 2 7. 99 8. 238 e 81 ® 2 9 48 10 1} 10 88 10 95
A_KAIMZ/L AS CAZOD) 100. 00 0 44 39 87 39 Js 23 68 11 82 3 92 2 43 1 64 0 99
LOWER B3 ND 12. 935 16.37 20. 19 23 80 27 42 21 04 34 b6 58 28 41 90 43 22
MARD(MG /L AS CACOI 100. 00 93 94 37 28 70 %0 31.7% 38 38 52. 68 2% 99 10 9 132
LOWER BCUND 33 (3 &4 72 74. 29 87 86 °9 44 111 0% 122 38 124 13 143 T2 187 20
T2S (mG/L) 10Q. 00 97 48 9t 36 77.74 37 3% 42 2% 33 00 28 98 3. 27 { 32
LCWER BOUND 51. 94 8].29 104 43 126.00 147 3% 188 7 190 06 211.41 232 77 254 12
Py 100 00 |8 37 2 Vo 7?7 Co 8 77 40 ¢4 19 83 13 27 8 77 4 &)
LCWER BCUND 5 38 & A9 & &80 6 M 6. 83 6 9¢ T 03 7 18 7 27 7 2B
B2ID imMG/L 100 ©0 89 &9 77 es 48 42 62 54 60 C9 2 19 42 87 24 0t J 80
LC«ER 3C.%02 0 a7 QO 52 0 T8 0 93 1 ¢8 1 24 139 {1 54 t 70 1 83

G 0 0 0000000000000 000000000800,000000000000000000t00000Risinneatttotiersesdtentcttosensessnsvsassnseasssses




E~"3 French Creek Below Meadville

"Existing Conditions,"” 1977

P R4 €0 e v TR I et P 0000000t TI0 00l RRTIitntteriteriiineastaeitoionvedoocrvondrnaca

Ty STLlY

1753 NE2R ~gATZVILLE

eeeoverssqsocegtrctnee

733
RIVER MILE ¢ 92
VHILESY 139
ITRYA (HOURSG) 4
eea 12l 1Ed [ SV S i )
Z€a 00 <73 (23 3P 7272
ATION FE.0CD v
LE <4 §9
(0%} 123 [SRP v e B
ol <73 (D2 P I
AERTIZO AA!
[EXTEERRERSEERSRERRERZ SRR RSN RE X 3
LLIR MILE 24 §9
PEE-3
Smeee-es SIM AT N
POINIMUS A IR
s c 178 9
N 14 £ «3 7
L) E]
MERNE. 2209 e
I-I =3 1a2
3 te3
e s 32
e P 1 & 1 e
PR IR R e R R RN NI E R N R R R A R R N R RN AR R RN R AN ]

R H N SN
ad S§9
bR}

CATION PUINTS ENGELT!NT LOWER BOUND OF £4Cr INTERVAL

INTENRVALS

SoemitER : 2 3 4 3 [ ? 8 9 10
R O S [Re I 35 11 T 89 &t s1 %4 41 %8 <0 1¢ <6 31 0 73
LOmER ULl 1% € o 23 17 82 19 C2 2C 4L FRE-1e] 23 < 24 9 <% 98 a7 38

Say M3 0 160 €2 37 2% Sd <8 a? 0% s1 47 9 0 <8 73 20 33 8 7% 0.73
LORER LCLRD 7 @3] 8. 14 8 1% 8 o g 7 8 97 9 18 9 39 9 59 s 80
mLmALMISL AS JAlL g [alo I ated 93 9L 83 146 81 =0 )72 75 29 70 33 39 34 40 bs 17 8
“UwIR 3CUND 42 €2 LY <0 ¢9 53 S1 87 7% 81 8 &5 41 49 24 73 ¢8 76 N
mART MI/U A3 CACOD) 100 09 s l4 91 8 &0 T 2 23 20 70 13 99 11 36 9 a9 1. 47
Co=IA J0eND 67 &3 TT 14 g4 o4 98 14 105 a4 115 1% 124 83 104 15 14D &5 12) 16

TIS L 100 O S8 24 93 22 63 29 36 &3 20 88 16 30 a 79 s 31 1 6%
COwE R JCUND 80 <2 1 22 103 7% 11 11 122 ¢4 192 90 143 230 133 69 164 C? 174 49

o] 152 02 <3 4 2 It g4 ¢7 ap 77 72 16 39 8% 21 43 10 44 8 04
L= 8 BOUNT & BS & 97 712 7 Ts 7 40 7 33 7 67 7 80 7 G4 8 o7
L B §00 Q0 A 99 3 T3 8o 81 79 12 &% 7 39 %% 23 81 18 32
TS Sl P | -1 [ t 53 1 66 170 173 1 76 1 80 1 €3 1t 87
o'-'."v""t'llllQ..'-Q.'dQO'O'IQCQ'QQOt"""0"..'0'.Q..'.'.'.O.Q"'.Q'QCQ.'O"'0"0'...'.0'."..'0.0

ot .
. LT LIVen




' B-24 French Creek EBelow Meadville

ity

Wo Corps Storage," 1977

Ooolo--tiittt"'c.'o"'('tﬂ'ﬂ‘l.'l".v’l'.'.‘l."'.’vt"'.'..-'O...'l'.'0.0.."0..".""00'0"'.'0"."
ACLECKHINY RIVER WATER GoalLlTY STLOY

1977 STUDY PLRICL-FRENIH CREEM
STATISTIOS FIR NQ CCHPS STCRATE NIAR MEADVILLE
evveeveecesetncriveces ['HUT ATA esevessscevscacescires
I3 RZIAlH RIVER MILE ?3 13
N RIVIR “ILE Q %3
Sv3 CHOCENGTH omILES) 1 &2
CCHFUTATICN INTERVAL (WOURS) 4
FIRST DAY JF SIMULATION PER{CD 1B (1 JUL 77
LAST DAY CF SIrulAT(CNR PEZRICO <73 130 SEP 7?77
NUS3ER OF TANS IN SIMULATIOQN PERICD LA
VATIINS AT RIER MILE <4 99
Cavy OrF 3TUQDY PERI(ICD 163 (2 UL 77)
Jay JF STLOY PERIOD 272 (30 SEP 77)
NUMLER CF TAYS [N 3TUDY PERTICD N
[ EEZEERENEXZER T X 000008000024 000080000800 0000»
GuaL ity Par ERS AT RIVIR =~ILE I8 59
NUMIER CF S~ .LAT POINTS Z4a
———————— IMU_AT IOH VALLES
MINTHOM MAX IS ~EAN
6 3 192 9 43 3 i3
c. 14 0 25 3 «0 3 3.
! Cry (M3 ru) a o 10 0O 8 9 [¢]
ALKA(MI/L AS CACCI) 3404 8z s &80 7 4
HaRD(MS/L AS CAZO3) 83 140 99 <
TTS (mMG/L) 82 132 110 1
73 8 3 7 s 79
(HS/LD 1.6 19 t 8 01
B PP I PP PC I PR PR PNV VST ICETIREPCE TGP P Ora0 Q0 tesspeittdantoeds

ALLESHENY RIVER JATER JJALITY ST.0Y

et 7 DY FERICD-FRENCH CRLEAK

STATISTIIS “CR ND CORP: STLRAZE NiaR mIfaDVILLE
WATER Gual [Ty PARAFETERS AT RIVER mILE 44 <3
NUMIER OF SIiMULATIIN POINTS LYY

PERTENT CF SiMua’ 10w POINTS €X(TEDING LOWER RB0UND OF EACH INTERVAL

INTERVALS
PARAMITER 1 2 3 4 s ® 7 8 3 19
TIMO(LESRET ) 100 o0 97 €2 58 P ’s o9 64 29 $0 "2 29 20 14 29 LI o 2
LowaR GounD 13 97 15 <0 16 83 18 26 19 &9 a1 12 22 %% &3 98 <5 42 &6 89
QrY (=3/L0 1C0. CO 98 2¢ 8% 18 87 9% 48. 29 35 90 26. %6 14 5% 4 7 < Ot
LOWER 30UND 8 CC 8. <0 8 41 8 &1 g 81 9 C2 9. =2 9 4R 9 62 9 82
AmA =S/l AS TAC03) 100 &G 0 11 a1 14 71 2% 4D <2 e 29 49 27 40 &6 P-IETY 8 &1
LOWZR J33u~0 34 37 Je 28 44 20 49 12 54 04 %8 935 6. 87 68 79 723 71 78 &3
HARD(MS/L AS CACO3) 1C0. 00 69 34 80 40 &7 22 32 %6 41 21 <0 70 12 &4 J &6 - Q1
LOweR 8CurD 3443 62 99 71 4 80 09 88. &4 97 19 10374 114 29 122.84 121 39
TOS (mG/L 100. 99 81 20 71 98 80. 07 43 79 39 28 23 27 12 64 8 79 3 11
LCwER BCUND 82 02 8% 93 6 08 103 12 110.13% 117 18 124 22 131 23 138 <9 143 32
Py 1G0. 00 1C2 0D e8 <0 84 07 77 a7 &7 01 39 238 18 30 10 o7 4 75
VOWER JCLHD & 99 7 12 723 7 28 7 %2 7 63 7 78 7 9t 8 04 8 17
020 =g/ 120 ¢C cs 22 84 43 8] 1% 71 0s *2 28 41 29 286 9 <3 28 12 09
LOWER JGunD 1 od 1 86 [ -S4 172 1. 74 1 77 1 EO 1 &2 ( 83 1 38

LR R R LR R R R R N Ry R R R R R A AL R R R R




3-25 Clarion River Near Ridyewav

"Existing Conditions," 1977

D R A N Y N R R R X R R R R R R R R R N Y Y Y R R R Y R PN R AN R AR RN L L
AIVFR JaTER TUALITY STLOY
FERI02

frRogals

TH3 CLaPIN RINVER
.

LR R R RR esses009s0ecs a0t

REACm Rl 87 &%
]RIvE 1 Co
STe (HMILES) 2 1
INTERVAL (=TURS) 4
=1es7 Ay TS ML AYITN PERILITD 182 [SER RN,V Ny &
LA3T ey D€ SIFLLATITNO PEROD 273 30 seP 77)
-nea o Av3 IN O ZINMULATICON PESICT et
T Al RILVER mILE 81 1
3Tuly PERPICD 183 [N S 8
STU2Y PZRIOH <73 “EP 7
TAY3 IN 5T.0Y PERITY 93
e e 8000040000080 30e0vettonsiaceservsvitectoccessd
TSELLTY FARAMITIRG AT RILTI MILE a8y 3
TEOTIMULATION POINTS tas

rAX MU

s &

PR

Tivo(mleu 3 ¢ 7
Al wa ML A% CATLIY Ty 23 7
“AIDUNG /L A5 TaCI) 1% &1
Y25 =L L P 122
e & 77
BIO (™20 23 81

PO VBB LOVNPANI LI+ AP NAP RPN IEI0D 1040080080000 0 003230000 ab000sqvnqtrp

LLwTICN BCINTS EYCEEDIN; LOWER BOUND CF EACH [NTERVAY

INTERVALS
-

SazamETER 1 hd 3 s & 7 8 2 10
TEmP(DEZRIE O 1€3 20 37 4a G2 &7 €3 70 73 44 X5 96 3% 3% 17 22 6 &1 |4
LC~Ta 30UND 10 53 12 €8 13 <9 14,49 1% 70 16 ¢C 18 1! 19 M 20 % ~oTe
SXY (MmO 1Co 00 9 4a 0 2 74 18 4@ <¢ 30 %@ 20 88 1117 J 48 s 2
LC-22 ROUNC 8 °2 9 1C 9 I8 9 44 9 &4 9 82 10.00 10 18 10 Jda 10 T4
ALMAI=Z L AS CACODD 100 €O Sa 34 89 6 67 S S1 65 40 29 Jeg 83 32 97 18 50 & 59
LTaia qCuns 7 oes “ 77 11 BB 13 8 16 0° 18 &0 20 30 oo 41 <8 %2 ha
=ARD L MILL AT AT 160 22 °c azg 84 2 &6 20 37 73 3t 14 J4 26 18.13 0 00 ¢ 00
LCwie GOUND 12 e 1 I 7 24 33 22 J9 20 45 18 31. 16 57 16 63 12 &9 10
YOS I 10 0O I7 A4 92 49 80 7 36 04 39 %6 34 07 26 74 <1 81 Q9 89
LI ol 2% ao o 44 03 $5 58 87 94 79 90 9y 86 103 B2 113 78 1J7 73 139 &F
e 102 C0 s 89 94 32 90 B4 g8 10 8o 04 76 137 58. 43 s N 16 4@
LR R G0 %D 6 7?2 s B 6 9% 7 01t 7 10 7 20 7 29 7 28 7 &8 7 %7
310 =l 10¢ 2C R b aiL 22 77 1t 65 57 37 9 Je ¢0 o4 18 10 44 % 12
LC-"3 30l Pl ] e 3 64 419 4 7% s 33 s a7 & 43 & SC@ 7 <5

.

R N O L L L R R R Y PR PR Y R RIS A AR A A A Al A A At A S nd




3-26 Clarion River Near Ridgewav

"No Corps Storage,’ 1977

P R L L R R R R N R R N R N X R T YT T T Y

AIVER WATER GUALITY STUDY

TCR&ZEL CLARICH RIVER
JATA ¢0evecetcoccerosotocsane

87 %
ND ~ : QTS
CUSRIACKH LELSTH «MILES) 2 11
IZ=OLTATICH INTERVAL (HQURS)H L]
F FIRST TAY OF SItULATION PIRIUD 182 ¢ 1 JUL 77
LAST Cav OF ZlmuaTiOn PCRICD 273 130 SEP 2?27
AvS Ite STRULATION PERICD 3
AT RIVER HILE ai. 3t
FLFST CAr CF STuDr PERLIOD 1B ¢ 2 WL 7
La3T Cmr oF LTuOr PCRIOS c?3 (30 sEP Ty
NUMDIR CF CAarlo bt STLDY PERICD st
% e PR AT PR R R R R AR PR R R R AR S A REERS R R R SRR A SRR 2
wATER CavALiTY HAMITERS AT RIVER MILE 3y 3
et GER OF ZinlATION FOINTS T4
-------- SIAULATIIN VALWES —-=------
PhRAMETER FINIFUM mAX MO MEAN  STD LEV
! FLOwi™eeld/ S 29 &8 3 g 0 11. 4
TImR LESREL O ? 3 P 18 & 36
Caf 1 L) 8 4 i1 2 94 (oS3
ALAAS L S LASOD) 6 9 51 3 <8 3 16 9
rAADIMS L A3 TACTTY 13 87 S 19
VR TN 27 Y <8 3
B s o 7 a 73 74
3CT eMnLL, 23 16 1 ? 0 312
"l-“ll‘l:"l‘llll"ll"llIOQIOQ'.’l.'v..-.IOCQ"Q"‘IQ"“'.""..

ALtioagtar RIVUR WATER GuUALITY STLOY

P37 LTLIy e lRICD

ATATfaTtCZ P33 1O < GOSTIRASE JLARICN RIVER
WA ER wonml ] T FARAMITE?S AT RIVER FILE a1 21
oo mZER OGP SlalLATICH POINTS Sde

SIFULATION “TINTS EXTEECING LCWER QCUND OF E-CH INTERVAL

INTERVALS
PARARETCH 5 19

7%
aa
38
3
9%
68
49

'S

TEMPLTELRED ) 100 00 37 99 30 E4 §3 70 7% B2 -8 5238 Jo 08 14 84
LOWER GOUND 9 30 10 87 N 1J 59 15 S 12 18 o9 25 21 82
Jay ML) 100 00 94 14 &9 78 13 83 41. 78 75 o1 98 {1 72 4 95
LOWiR JOUND 8 3s 8 6% 8 93 9 22 T S0 79 10 07 10 38 10 &4
ALRACM L AS CACOD) 100 00 94 51 gs 1 Yy 98 81 38 7 3773 18 22 "N
LEWER DOUND 6 92 11 36 19 82 0 4 24 »8 12 33 %% 38 Qo 42 44
MARDIVMI/L A5 CACODD 100 00 94 59 Bs 81 7472 b4 &3 1Y 44 4 27 &7 15 02
LOWER DOUND 12 89 0 28 P = 33 00 42 37 74 37 11 b4 48 71 8% =2
TDS i~g/L) 100 00 93 22 77 a9 £3 3% 31 83 81 0 91 12 a7 & 3 <8
LOWER BUUND 27 27 %0 99 74 71 98 43 122 19 87 49 39 193 J1 217 03 2a2 7
Pr 100 00 96 89 94 14 90 64 8% 90 92 Tt 08 83 19 34 9y NRL
LOWER gaunD 6 &3 & 73 s 87 & &9 7 10 Py ? 34 ? 45 ? 37 7 &9
BOC 1ML 100 %0 a1 14 a4 Q9 12 .92 Jg s 34 13 92 7 14 S A9 1 19

- - Ny
WO OB LE)

~4
- 0

LCWER J0UND < 33 373 S 1 o 48 7 86 <4 10 82 12 00 13 38 14 Ta
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8-27 Clarioa River Year Piney

"Existing Conditions," 1977
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SILoY

o RINER

IEEX R R RY R R Y]

¢4 oL 77
130 §22 T
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(33 teR 77

4 27

L (S ev

o7 HE 31 e

) i <% 20

g Tty mn oL s 5 il 0 &
Alra =L AT IR -3 2 is J 8

REATOMSIL AT CAT03) 2 2 g 1?

roe P &2 <l < 78
Ql Y t 7 M 4 ~
3 2 39 il R

D LR L R R R R R R L N P

LOWER BC.MD QF E40H INTERVAL

INTERVALS
Babamrooo 1 & 3 4 o & 7 8 < R Rl
RS 102 Q0 A4 Qe 48 82 & T 49 &7 9% 43 17 £6 74 o 04 1 &7
820 10 72 HE 12 70 13 19 16 68 18 17 19 &5 21 1% AL 24 13
[Jainliege] @7 44 g2 9 s 13 Js 2 23 %8 18 7% 12 81 4 < a0
3 33 e 72 8 99 9 a8 ° < T 77 10 04 10. 3¢ 10 26 10 ¢2
45 14003y °9 €2 °F st 99 C5 97 S9 %8 I3 ?1 8 2 <0 19 43 4 &0 0 Ne
Jooml =13 -9 g8 -6 6 -3 24 o CR . 4y & 73 10 08 13 27 is 0
‘v AS CACCY) 100 L0 Tootd o4 62 é8 32 49 C8 6 01 13 19 3 &8 110 0 37
I 39 7s 23 t0 B4 71 4y g °3% 92 30 103 03 113 50 13& 1% 134 O
100 €0 946 13 84 07 &7 C3 44 1% I3 12. 37 b 0 92 o 27
&0 14 75 07 §2 CO 10T 92 (23 B3 139 78 (TS 7t {7l s4 187 %6 203 49
‘GO we €8 77 7 €3 %6 7O % 97 4 49 83 ToO 37 72 15 7 10 2&
313 3 €% 4 43 4 €2 b ) 3 &6 s 07 S a9 6 7t 7w
103 3 &n 7 a2 Ot 78 2% 15 2 & 23 e o 00 C 099 o &0
< 27 Y o A 2 63 2 54 304 3 I 3 a2 3 s 3 a9
PR0 B4, ‘-u'coqquniclginttl‘q"-llllQ.n.lll.QoOQl‘.l‘l.l'!.'.l... P80 8600000040491 2082000300800




B-28 Clarion River Near Piney

"No Corps Sterage,"” 1977

R R R L R R R R R P R I I I NI T IoOoI
v TINER WATER GUalITY 3TUOY

TERICT
I3 OF LR D LT

sieenrecenvew

SLAR I RPIVER

dG4eesesscercvovsretone

e €7 =5
1 3¢

e lLe3) < it
EAVAL IHOLARS) 4

SIMULATICH PERICT
SIMULATIZIN PERICO

vS ol SIMULATICH FERICD
i

RIVER MiLE

[ SIE By o &
(30 SEP 7T

-

[ 3]
2
NI+« 3 3 SRR BN 31

—-wWW 0 -

(SIS S
(33 <cp 77y

ry o

Y FIRIZD
¢ STLLY FIRIOC
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M e W LM
o0~ @

5 S

128 e, ! 8

cr ° =7

CIc Ml 2 o 4
eeiens s coressestr et ssear e

SICEZDING LOwER GCLWD I¢F EACH (NTESVAL

INTERVALS
FANARI T 6 1 2 3 4 5 & ? a - 10
t G R SN ICC 00 97 & 90 4% 8% 16 9 49 e8 22 49 T 2 &Y & 2 1 6%
; COnlh Dutsted 10 59 12 10 13 o1 15 12 16 64 18 19 19 es 21T I2 68 2419
: Qar vmi.u) 160 GO 95 79 79 &7 %3 Vs 34 08 22 %3 195 7S 11 %4 4 03 2 a
; CUeEd 20U 8 42 9. &% a 97 9 Zz4 9 81 9 78 10 ¢% 10 33 10 &0 10 §7
; Alverm, LA3 Al 99 g2 99 43 99 I3 92 17 93 79 S0 79 2% 13 2% a2 13 37 403
r LUREN GUUND -12 77 -9 49 -5 2 -2 93 0 3% 3 el & 91 10 18 13 3 i 74
NARD I EG. L WS (AL 160 €O 95 %2 €3 B3¢9 43 83 os o3 I 1% 33 9 34 4 95 1 a7
LSWER DOUND 33 86 48 37 &1 8 73 99 86.T0 93 41 112 1Q 134 83 137 4 1*) IS
TC5 Mo/l 100.00 9% 97 82 T8 46 48 47 €0 I& 19 14 B4 8 a2 4 63 110
, CCWER S0UND S5 %4 74 43 93 32 112 21 3§31 10 149 99 188 E3 187 77 06 so o2t 39
; R 12 SO 98 72 97 30 9 34 9% 40 93 £9 &2 97 36 38 16 12 10 &2
E LOWER DCUNC 3 4 O 4 43 4 34 5 25 S &3 6 09 s %1 6 83 7 za
BUD syl 1CO 00 5 13 22 97 18 o8 6 22 2 93 03 273 9 37 9 37
[ LCWER Buunil > 04 2 a2 2 %9 2 ar 319 3 4D 37 3 °8 « s Y
; 'O"'l»:':lv"l‘l..c'!""l"‘.'IC'."'Qll.0.'l‘.'..I."'.'.'.".."0..Q.C’.QCI'-".".......I...I...'J.
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229 Claricn River Near St. Petersburg

fxisting Cozditions," 197

""""'"‘"*““'.""""'“"“‘“*‘1!0.0'000!‘!054'011..0D.on.ﬂ~00~."a¢t0.0.-ooc\'\'oout.notc‘lnco

N watif 3LAITv 37TV
v on

STaTIgTICR

ebertrteagrsunecrtoaene (7T

EX)ETING

T ATION VALLES mmmmee e
1= »E AN STD CEWV
HE al9 4 L3 0% L -
ﬁ 12 2 4 (e 2 a
8 o 1y 2 R} Q &
-z ) 42 28
<= G4 17 s
- 53 TS i3 34
3 : 2 5 4 ¢ 7
e 2 22 o
.l‘Fld-!".I...Q'.'..QQQ.Q.'G.01.0.'0

SLASICN SIVER
317
Y}
] SERTINT CF SIM LAl iOW FCUNTS EYIVELING LDWER FOUND TOF TACH INTERVAL
INTERVALS
Fasamy T 1 & 3 4 S & 7 8 2 1e
Helelatvle] IR sC &9 84 43 ep =7 70 32 s1 47 31 8 @ 57 1 oF
iro1e AR 14 04 H 46 16 89 18 3t 19 74 <1 e Lo 9 <4 01
1Y 0 ve 21 69 37 4o 52 &8 75 1 06 15 02 10 44 JED < °¢
LZwiR SC.*D 8 $7 8 e< 9 06 § 30 9 =35 9 79 10 04 10 @ 10 2 10 77
A KA(™T/L AS CACDD) 99 S& s 27 98 72 o4 54 8s CB 37 3a 4 93 [e N 0 00 0 00
Llwta BCUND -9 7 -~ B0 -3 82 -¢ 84 < 14 3 12 8 10 11 3 14 O 17 04
HARD(™Z L AS CACOZ) 100 0O A 69 10 72 oz -1 48 35 <9 67 i3 37 P o 3
LCwER G0 27 b4 Tc 20 es 9% €S 40 108 26 120 9 133 27 146 22 1%9 £ 171 %3
TSS (™20} 100 00 Q4 I as 16 76 T4 &0 81 48 335 <7 1 13 5% 4 23 0 23
LCwER 30UND 83 22 ©9 £ 1% 82 172 10 142 39 164 &8 1EC 77 197 27 Q13 e 229 83
P 1¢2 ¢0 a3 72 97 80 s J¢ 95 42 93 77 24 B 61.90 o8 <4 13 %3
LTm"R 20,05 37 4 T 4 4} ¢ 78 S 11 3 48 S 81 & 16 e ¢ & 87
acd =i 122 72 €1 47 J6 N 16 07 3 1! 0 00 o ¢Q 0 02 s al] 0 00
AcUND 1 97 & 17 2 "8 2 c8 Il -] 2 %9 319 3 27 J 60 J €0
LN A n.lo-q.l...l.‘ﬁall..‘.-"l'.oll....‘ll.ll.o..lh.cq'QI0.0QCACQQIOIIAIlQ.QlQQQQ'I.'.QQ'..!.Q.Q!.
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AD-A130 892 SIMULATION OF STREAMFLOW REGULATION EFFECTS ON THE
WATER QUALITY OF THE ALLEGHENY RIVER(U) ORLOB (G T) AND
ASSOCIATES BENICIA CA P W HADLEY ET AL. FEB 83
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8-3]1 Kiskiminetas River Near Vandergrift

Existing Conditioms," 1977

.0.0.."..0'00.0."0.0'.".'..0.'..00.."....'0'.'...'0'..00..00'..'.."".0.""..'."..."."....'....
Y RIVER WATER GUALITY STUDY

1977 STUDY PERIOD

STATISTICS FIR EXISTING CONDITIONS RISKIMINETAS RIVER
s0cccctscnsvcnsecscsns NPUT DATA eceeeessctscereccceacse

§Z3INNING COF REACH RIVER MILE 33. 0t

END OF REACH RIVER MILE C. 49

SLIIZAIH LENGTH (MILES) 2L

CCM2UTATICN INTESVAL (HOURS) 4

FIRST DAY GF SIMULATICN PERICD 182 (1 WL TT)

LAST JAY CF SIimULATICH PERIDD 273 (30 SEP 77)

NUm3IR OF CAYS [N SIMULATION PERICD 98

C3ScQVvATITINS AT RIVER MILE 10. 33

FIRST CAY CF STLDOY PERIDD 183 (2 wiL 77y

LAST TAaY CF STuDY PERIOD 273 (30 SEP 77)

NU=2ER CF TAYS [N STUDY PERIOD 91

LA A A RS R R X E R I R R R R R R Y R Y R R R XY Y Y YRR Y

WATZR JUALLTY PAFAMETERS AT RIVER MILE 10. 3%

NU=3ZER CF SIMULATION POINTS S4s

~=== ERRQR ~=—== NO. OF MINIMUM MAX IRUM
-------- SIMULATION VALUES w=~=v=u= (SIMULATED-OBS. ) (OBSERVED OBSERVED OQBEZRVED

PARAMETER MINIMUN  FAXIMUN MEAN STD. LEV. REAN STD. DEV. VALUES VALVE VALUE
FLCwW(™Me03,5) 123 6593 g2.0 {28.8
TEMP(TESREE ¢) 3.3 28.9 22.2 2.8 -2.1 1.6 > 18. & 20. 4
XY (mZ,/0 7.8 9.7 e s 0.8 0.8 1.1 43 6 2 10. &
ALKA(RS 'L AS CALOD) -23. 4 39 -14.7 9.2
HARD(MS/L A5 CACCD) 37 J41 228. e3.
TS imSsL) a1, 629 4Ce 123. <. 193, -4 99.8 602. &
Pr 22 8.7 39 38 03 0.4 s 2.8 3.3
520 «mCrL 1.8 1.9 1.9 0.0

."000'00'QOOOQD'QO'O..Q.'.C'.OOQIO'.0QQ'..O'000..’0.'0.000000Q.....l....'.QQQ..O.'0000.'....'...."'00...."00...

RIVER WATER GUALILITY STULY

PERICD

FUR EXISTING CONDITICNS WISHAIMINETAS RIVER

PARAMETERS AT RIVER MILE 10. 239
{MULATICN POINTS ¢8

PERCENT OF SIMULATION POINTS EXCEEDING LCWER BOUND OF EACH INTERVAL

INTERVALS
PARA™ETER 1 2 3 4 3 [ 7 -] 9 10
TE=P(LECREE C) 100. 00 °8. 17 90. 11 89. 77 73. 08 38. 24 32. 42 17. 40 8. 42 1.28
LIwWER BOUND 13. 28 16 43 18. 01 19. 38 20. 74 22. 11 2. 47 24 94 26. 20 ar. 3
TXY (MG 100. 00 94 87 83. "2 79. 64 31.83 31.48 20.70 146 &7 a, 42 1.83
LOWER BOUND 7.5 7.7 7.93 e 7 8. 39 8. 61 8. 83 909 9. 27 9. 49
ALnALMZ/]. AS CACOD) 99 B2 93. 02 ?3. 22 74. 92 38. 06 3t1.10 36. 63 2. 44 14. 63 Q.61
LCwZ’ BCUND =33. 41 -29 68 =-29. 93 -22.22 -18.49 -14 76 ~11.00 -7.20 -3. 97 0.16
HACDISG/L A5 CACOY) 100. 00 98 53 93. 04 82. 60 74. 91 63.73 39 14 4. % R .23 29 o4
L o=ER BOUND A7. 3s &7 73 98. 10 129.47 139.8) 169.20 219.37 249.94 2680.30 3J10.67
DG MG/L) 100. 00 93. 24 89. 38 82. 23 71. 046 62. 27 49. 43 J4. 62 27. 66 19. 92
LTwER BOUND 80.42 135 26 19210 247.93 2J03.79 3I99.63 415,47 A471.31 327.19 9$83.00
PH 100. 00 28 24 33 =2 19. 41 13. §2 12. 27 10. 44 4.21 3. 86 2.73
LIwE2 ACUND 3 te J.43 J. 69 3. 94 4.20 4 44 4.7 4.97 S. 22 3. 48
LI P O 100. 00 98 90 7 23 90. 48 73. 09 39 24 4.2 23. 81 13.19 421
LIalR JTUND 1.73 1.77 1.79 1.81 1.83 1.89 1. 84 1. 68 1.90 1. 92

PP 0000900000000 00000000008080000008000000008078008003800030000880004000RYV0CECERCR000803038000008000000000008
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B-32 Kiskiminetas River Near Vandergrift

"No Corps Storage," 1977

BP0 000000 eIt e I reialovicttalot It taciattel TPt tteicieettieseetiiltatienesitetidsccaceedtoduiessssscescrse
ALLEGHENY RIVER WATER QUALITY STUDY
1¥77 STUDY PERIQD
STATISTICS FCR NO CORPS STORACE KISKIMINETAS RIVER

P00 0000000000000 0ss0e [NPUT LATA veesseevsnsssisssnsonee

BEGINNING CF REACH RIVER MILE 33. 01

END OF REACH RIVER MILE 0. 49

SUBREACH LENGT (MILES) 2,11

COMPUTATION INTERVAL (HOURS) 4

FIRST DAY CF SIMULATICN PERIOD 182 (1 v )

LAST DAY OF SIMULATICN PERICD 273 (30 sgpP ™

NUMBER OF DAYS IN SIMULATION PERICD 91

CISERVATICHS AT RIVER MILE 10. 33

FIRST DAY CF 3TUDY PERIOD 183 ¢ 2 vuL 7T

LAST LAy CF STUDY PERIOD 273 (30 SEP TV

NUMBER OF DAYS IN STUDY PERIQD 91

PRS0 D08008000000800 30008000080 00303008840030805838200000

WATER QUAL|TY PARAMETERS AT RIVER MILE 10 33

NUMBER OF SIJLATICH POINTS S46

-------- SIMULATION WALUES ~—====-=

PARAMETER MINIMUN  MAX TMUN =EaN S§TD. DEV
FLOW(Mee3/S) 1.3 2247.0 81.1 227 4
TEMP (DESREE C) 14.3 23.8 1.7 2.9
QXY (mMG/0) 7T 6 9.9 8.6 o3
ALKA(MG/L AS CACOI) -39 9 48 -27.0 11 0
HARD(MC/L AS CACOD) H'S 478. 7. C 97
TDS (MG/L) 41, 812 470, 162.
PH 3. S 1 3.3 37
809 (mG/Ls 18 2.0 19 90

BBDAB20000000082208030000408000000333300R00030004800000000000000

ALLEGHINY RIVER WATER QUALITY STUDY

1977 STUDY PERIOD

STATISTICS FCR NO CORPS S JRASE KISKIMINETAS RIVER
WATER QUALITY PARAMETERS AT RIVER ™MILE 10. 33
NUMBER OF SIMULATION POINTS S48

PERCENT CF SIMULATICN POINTS EXCEEDINOG LCWER BOUND CF EACH INTERVAL

INTERVALS
PARAMETER 1 2 3 4 3 & ? 8 9 10
TEMP (DEGREE C) 100. 00 97.80 91.76 80. 40 71. 43 s1.17 36 &3 14 10 3 49 1.47
LOWER BOUND 14 27 19.72 17.17 18 43 20. 08 21.33 22. 99 4 a4 o3 eR 27 23
OxyY (mGQ/L) 100. 00 93.97 87.33 73 44 43. 96 31 48 Y B2 17 77 7 88 2 01
LOWER BOUND 7.8 7.81 .03 8. 28 8. 31 8 74 a.97 9 20 9 44 9 &7
ALKA(MO/L AS CACOD) 99. 63 79.83 48. 90 3. 70 4. 37 18. 85 13 00 9 4 & 98 3 30
LCWER BOUHD -39.86 -~-33.41 =-30.96 -2b.%51 ~-22.09 ~17.60 ~-1J.13 -8 70 -4 23 o 20
HARD (HC/L AS CACQJ) 100. 00 8. 90 6 32 84.23 71. 23 40. 44 37.10 22. %3 19 93 3 4]
LOWER BOUND 29. 47 70.80 114,14 1481 47 306. 80 232.13 297.486 342.79 386 (2 43) 43
T0S (mG/L) 100. 00 °9. 90 97 07 89 01 72 33 81.90 J8. 64 23 28 16 20 N
LOWER 3JQUND 40.76 118.00 193.23 272,49 249 74 426.99 304 23 391 48 438 72 739 S7
PH 100. 00 33. 68 16, 47 10462 7. 49 6. 39 4. 99 4 28 J 83 < 2
LOWER BOUND 3.19 J.30 3.3 .71 19 4312 4 32 4 22 4 73 4 92
80D (mMQ/L) 100. 090 97.80 ®3 04 78.73 39. 24 41.76 25. a3 313 29 1 47
LOWER BOUND 1.78 1.80 1.82 1. 84 1. 86 { 68 1. 69 1.9 1 93 1 93

0000000000000 00000000000 I lIINRIININERIR 000000000000 INN0000ET000030000000080000000000000080000000
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B-33 Allegheny River Near Warren

"Existing Conditions,'" 1977

€ e PP e em 1 20d et ]l 00 evvesePartetidotettsdtioeneettavsieisttitioetatecesntecitoteereiatssteesseesssces
AcLEr ExMY R1LVER WATER GUALLITY STLDY
1977 STLD2y RPENICD

STATICSTIZS “OR EIISTING CONDITIONS NIZAR WARREN
secessvestssessvvesvev INPUT JATA ¢esceccvescccdsorroase
2EZINNING OF REACH RIVER MILE 194. 28 :
E%ND TF REAIM RIVER ™Ml E 12% &1 {
s Talm (INZTH O (MILES) 1 81 '
CC=FUTATICY INTIRVAL (WOURS) 4
FIRST Cay 2% SImULATION PERICO 162 1 w770
LAST ZArY JF SI=u_ATICi( PERICD 273 (30 SEP 77
NUmGER P LAYS LN SIMULATICN PERICD 1
CASIRVATICNSG AT RIVER nmlILE 183 41
FIRGT Zavy CF STUOY PERICD 183 (2 L 77)
“AST JAY GF STULOY PERICOD <73 (30 S&P 771
NUM2ER CF DmYS N 3TUDY PERIGD 91
PO O et PRI IPEC PP R ARV COCORCRV BR300 EOPRE00800000600
WATER SUALITY PARAMETERS AT RIVER MILE 189 41
NL=2ER CF SimULATION POINTS 536
-------- SIMULATION VALUES ——--=e---
PARa=ITER MININUN PAXI=UM MEAN  STD. DEV
F_lw Mee3/5] 37 2 57 214 4 127 4
TEWPUIESREE O) 17 4 <2 1 202 1.4
Cay M50 79 ic 0 90 0 4
AmAlmLsL A5 CACC 3 2 24 & 337 3. 4
=ARD(MS L A4S AL L] 8 &9 13.
T3 im0 &3, 11! 87 11,
P & b T3 & 9 7.3
32D (mSoL) 19 290 2.0 0.0

A A R R R A A R AR R R Rl A R Y R R R AL R A A A A AR R X RS 2 2]

Ity IvER WATER GQUALITY STUDY

| 373 PERICO

- STI09 FOR ZYISTING CCONDITIONS NEAR WARREN
ACiTy PANAMITERS AT RIVER MILE 189 41
oL

_AT1ICW POINTS 246
FERCENT CF SIMUCATICN PQINTS EICEEDING LCWER BCUND OF EACH INTERVAL

INTERVALS
3 4 S & 7 -] 9 10

N

1GJ. €O 935,79 83 70 &1.72 37.73 19. 41 g 42 3 39 1 47 6 92
17 33 18 13 18. 91 19 &8 20 46 21. 24 22 G2 22 79 23 3?7 24 33

100. 00 99 .27 95 60 B8 446 74 91 $8 79 «7 73 16 12 8 61 2 J8

Lo=ER JCUND 7.74 7.97 8 2 8. 43 8. 46 a.89 9.1 9 Ja 9 97 9 80
ALRAIFL/L &S CACO3) 109. 00 E8 83 48. 70 12. 09 &. 04 {. 28 0.37 0 00 0 00 0 00
LJ~ER JCULND <l 14 <8. 33 33 s2 38. 72 43. 9 49 11 $4. 30 9 4% b4 &9 69 89
“&RCMS. L A5 CACCD) 100 00 0. 29 846. 08 71.98 4. 9% 39. 01 27 47 12 82 4 0J 0. %2
LCWER BOUND 44 %6 s0 18 3% 80 41. 42  47.0% 72. 48 78. 30 83 93 99 % 9%.18
TS tmesL) 100. 00 9t 39 87. %% 71. 43 43. 39 29. 67 11. 90 2.735 0 00 0 00
~C=ER DBOUND 63 04 69 26 78 a7 81.69 @7.91 94.13 3100.35 106 57 112.79 1319.01

e 100 00 97 80 91 2% 79 49 8. 79 J2.78 21. 43 11.72 4 0J 0 33
LCwER 30UND 6 63 6 70 6.77 s 84 6. 90 6. 97 7 04 711 717 7 24
3D imisun 100 00 100.00 100 00 100 00 100 00 100 00 100 00 100 00 87 91 44 897

LCwER JC' D i a0 1 e 1. €3 1 83 1.87 1.e9 1 91 1 93 193 1 9

PP e I 40000 YI IR0 0800000000000 000RP00800S0003INR0CRIRRR00000C000R0000EREIC0R0000CC0000C0QCC0TS
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B-34

"Pattern A," 1977

Allegheny River Near Warren

P P NN P e PII IR Rd (I REEOIINIIOCI e iRdotoredaOiisees ot e tdloedIt it onet et dlidacddeediceesdocinsesddve

ALLESHENY RIVER WATER QUALITY STUDY
1§77 STUDY PERICD
STATISTICS FOR PATTERN A NEAR WARREN

*Vevevvecreccctveosacs

INPUT DATA ec¢escessrcccsactssncce

?

BEGINNING CF REACHM RIVER HMILE 196 289
ZND OF REACH RIVER MILE 125. 614
SUBREACH LENGTH (MILES) 1. 81
COMPUTATIUN INTERVAL (HOURS) 4
FIRST LAY OF SIMULATION PERICD 182 (1 WL 7
LAST DAY OF SIMULATIOR PERICD 273 (3Q SEP 2?7
NUMBER OF CAYS IN SIMULATION PERICD 91
OBSERVATIONS AT RIVER MILE 1895 41
FIRST DAY OF STUDY PERIGD 183 (2 WL 77
LAST DAY OF STUDY PERICD 273 (30 SEP 77
NUagZR GF DAYS IN STUDY PERICD 93

L R R R R Y R I A R R R Y )

WATER GUALITY PARAMETERS AT RIVER MILE 185 41
NUMBER OF SIMULATION POINTS 546
-------- SIMULATION VALUES =~=wm==-=
PARAMETER MINIUR PAXINMUR ME/N  STD DEV
FLOW(Mee3/5) 20 Q 317 3 128 4 139 &
TEMP (DEGREE ) 16 & 28 3 2t 3 21
oxYy (mG/L) 78 10 O 8 8 0.4
Al KA(MG/L AS CACQD) 23 2 39 7 46 & 10.3
HARD (MC/L AS CACOS) 45 100. 73. 14
TCS fme/L) &3 22 s8 14
PH & 7 7 4 71 7
uoD (mGsL 1.9 290 20 00

SR B IEY 1 2920 40t etaPRRICON0 002000 700edditn I NRietasottiodlcesrsttccctse

ALLECGHENY RIVER WATEAR GUALITY STUDY

1977 STUDY PERICD

STATISTICS FOR PATTERN A NEAR WLARREN

WATEZR GUALITY PARAMETERS AT
NUSMBER GF SIMULATION POINTS

/RIVER MILE

185 41
1Y)

PERCENT CF SIMULATION POINTS EXCEEDING LOWER DOUND OF EACH INTERVAL
INTERVALS
PARAMETER 1 2 3 4 5 &
TEMP (DEGREE C) 100 00 9805 ag 4o 70. 5¢ 44 51 2% 64 12 4% 7 14
LOWER JOUND 16. 61 17.78 18. 95 0. 12 21.29 22. 48 e3. 62 24 79
axXY (MG/L) 100. 00 99. 27 96 13 89 38 65.73 37. %% 19.70 7 14
LOWER BOUND 7.74 7.97 9. 20 8. 43 8. 48 a.8% 9 1 9. 34
ALKA(MG/L AS CACOJ) 100. 00 92 12 83 71 2. 16 &7 22 34 98 29 49 0 27
LOWER BOUHND 23 14 26 33 33. %2 38 72 43 91 49 11 4. 30 39. 49
HARD(MG/L AS CACOJ) 100. 00 90 29 87. 00 8s8. 16 74. 34 82. 09 €] 22 30. 40
LOWER BQUND a4 35 20.18 33 80 61.43 67.09 72. 48 78. 30 83 93
TS (MG/L) 100. 00 1 39 87. 33 84. 09 73. 82 8. 50 s2. 20 J6. 63
LOWER BQUND 43 04 69. 26 73 47 81. &9 ar 9t 94 |3 100.3% 106 57
PH 100. 00 96 32 88 10 82. 42 78, 37 64 84 34 9% 26 37
LCWER BOUND & 71 &4 789 6 893 6. 92 6. 99 7 06 7 12 7. 19
8CD M3/ 100 00 100.00 100.00 100.00 100.00 100.00 100 00 97 62
LOWER GOuND 1. 80 1 82 1 83 1.83 1. 87 1.89 19 1.93
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3
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&4
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o
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B~35 Allegheny River Near Warren
"No Corps Storage," 1977

P00 eI 00T e e ar eIt IveerrRRevittdintteeeotatitssdaltticdostuitrttonittnecionatotessnttcctestontioees
ALLESMENY RIVER WATER JUALLITY STUDY
1977 3TUDY PERIOD
STATISTICS FCA NQ CCRPS STCRACE NZAR WARREN

tecvocectsvesenserseces [NPUT DATA ¢eeccessaceccvecene ooy

Jivnine OF REACH RIVER MILE 196. 28

CF REALH RIVER nmlLE 129. 61
SUSREATK LENGTH (MILES) 1. 81
JCPUTATION INTERVAL (HOURS) 4
FIAST CAY OF SIMU_ATICH PERIOD 182 (1 & 77)
LAST TAY OF SIMULATION PERIOD 273 (30 szP 77
3ZR OF JAYS IN SIMULATION PERIQD ?1
ZSIRVATIZNS AT RIVER RMILE 185 41
F125T DAY CF STUDY PERICD 183 (2 AL 77
LAST DAY CF STUDRY PERICD , 273 (30 sz 77
NUMSER OF DAYS [N STUDY PERIQD ?1

P 00002000000 00400000RRIONPCICEREEIeINITeteeeetoseeotar

WATER GUALITY P&RAMETERS AT RIVER MILE 133, 41

NU=SER CF SIMULATION POINTS LETY
e~ SIMULATION VALUES -—
PLAAMETER MINIHUM  MAXIRUN MEAN  STD, DEV.
FLOwimeed/S) 42.2 961. 4 260. 1 221.9
temy (CISREE O 16.3 7.4 21 8 2.1
SXY (ML) g.c 9.3 8.6 0.3
ALKARZ/L AS CACDD) 14.9 2.2 2.9 &3
=ARZ(MS/L AS CACOD) 34 10, 70. 13,
TS img/L) 6. Fing- N 104, 29.
P 5.9 7 4 72 7.9
52D (mi/sL 1.9 2.0 2.0 0.0

'cocvcvvoct00'400001000¢'¢000000.00cov00.00voo-0.00¢000000000000000

ALLELZRENY RIVER WATER JUALLITY STUDY

1977 STUOY PER1OD

STATISTICS FCR NQ CCAPS STCRASE NEAR WARREN
WATER GUALITY PARAMETERS AT RIVER RMILT 189, 41
NUZEZR CF SIMULATICHN POINTS 345

PEACENT OF SIFULATION POINTS EXCEEDING LOWER 80UND OF EACH INTERVAL

INTERVALS
PARAMETER 1 2 3 4 L] & 7 8 9 10
TEMP(CESREE C) 100. 00 Q4. 32 $0. 64 85. 3% 73. 99 39. 10 21.79 10. 26 4 21 1. 47
LCWER DBCUND 16. 24 17. 37 18. 49 19. 61 20.73 21.83 22.97 2409 2s. 21 26. 34
xy (mG/L) 100, 00 93. 77 82.97 42. 31 2. 34 1. 49 9. 32 4.93 Q. 00 0. 00
LCWER BOUND 7.96 8.17 8. 37 8. 58 8.78 8. 99 9.19 9 40 9. 60 9. 81
ALKAIMO/L AS CACOD) 100. 00 97.80 8. 10 78. 21 &7.77 6. 96 37.73 23. 63 13. 37 273
LC=ER BOUND 14,83 17. %8 £0. 32 23. 06 23.79 8. 33 1. 27 34.00 36. 74 39. 48
HARD(RI/7L AS CACOD) 100. 00 9. 43 93. 59 79. 83 70.33 &0. 81 42. &7 7. A7 15. 20 7.14
LOWER BOUND 34.37 ~0.94 47, 51 34,09 &0. 66 87. 23 7. 81 80. 28 84. 93 93. %3
TS (MG/L) 100. 00 g1. 87 66. 89 41, 94 23. 27 13. 00 2.38 1.8 0.92 0. 99
LOWER BOUND 35. 64 72. 6% 89.38 106. 95 123.9%2 140,40 137.43 174,42 191.39 208 26
L] 100.00 94.87 93.04 92.31 84.43 74 .34 37. 9 1%.02 6. 9% 2.38 .
LOWER BOUND 6. 92 6. 97 7.0% 7 06 7.10 7.13 7.20 7.24 7.29 7.33
§CO (mo/L) 100.00 100.00 100.G0 99.63 96.89 87. 2723 87. 13 71.98 %4.40 28.7%
wCwER BTUND 1.89 1.9 (.20 1. " 1. 92 1.93 1.94 1. 99 1.9 1. %

0006044000000 00286¢00008800000000800000088000000000000000000000000000000000000800800000000008400000000000




B-36 Alleghenvaiver Near Franklin
"Existing Conditions," 1977

(AA XA R R R T O R LYY R TR P Y YR TTTY L LY PRY T PRV Y PP PP O g gy
ALLECHENY RIVER WATER GQUALITY STUDY
1977 STUDY PERIOD
STATISTICS FOCR EXISTING CCONDITICNS NEAR FRANKLIN

sesevsesevevevsernevste INPUT CATA tseettscconcancocedree

QECINNING OF REACH RIVER MILE 124 19
END CF REACH RIVER MILE 84. 80
SJORZACH LENSTH (MILES) 1 01
CCMPUTATICN (NTERVAL (HCURS)H 4
FIRST DAY OF SINULATION PERICD 182 (1 JW ?77)
LAST DAY COF SINULATION PERIQD 273 (30 SEP Y7)
NUMBER OF DAYS IN SIMULATION PERICD 91
CBSZRVATIONS AT RIVER MILE 120. 1&6
FIRST DAY OF STULY PERIGCD 183 (w7
LASY UAY OF STuDY PERICD 273 (30 SEP 77)
NUIMBER CF CAYS IN STULDY PERICD 1

(A AR REZA R AR R A R R R A R Y I R Y XY

WATER GUALITY PARAMETERS AT RIVER MILE 120. 16

NUM3IER GF SIMULATION POINTS 346
——m—eme—= SIMULATION VALUES —w=—eeo-
PARAMETER MINIMUM  MAXIMUM MEAN STD DEV
FLCW(Mee2/S) 73. € 10481 =E ) U 230. 1§
TEMP(LECREE C) 14.0 <s. 8 21.0 2.2
Oxvy iMG/L)Y 8.1 9.4 8.7 o3
ALKRA(MS/L AS CACO3) 3.9 3.2 38.1 6. 4
HARD(MC/L AS CACO) 46, 8. 7Q. 1.
TDS (MG/L) 69. 1t 92. 10.
PH 7.0 8.0 7.3 7.6
8GO (MG/L) 1.6 i.8 1.7 0.1
CROPIIVI PO PRI 9204000000048 8000400000000 0080000000000 40000004

ALLECHENY RIVER WATER GUALITY STUDY

1977 STUDY PERIDD .

STATISTICS FCOR EXISTING CONDITIONS NEAR FRANKLIN
WATER QUALLITY PARAMETERSE AT RIVER KILE 120. te
NUMBER CF SIMULATION PQINTS 346

PERCENT OF SIMULATION PQINTS EXCEEDING LCWER BOUND OF EACH INTERVAL

INTERVALS
FPARAMETER ! 2 3 4 S [ 7 e 9 10
TEMP (DESHEE C) 100. 00 87 Q7 3. 41 82703 &B8. B4 &3 19 47 €90 24 94 $ Bs 1 <8
LSKEZR BOUND 15 33 16. 37 17 &0 18. 63 19 63 20 &8 21.71 22 73 23 .76 N
JsY 1AG/L 100. 00 Q6. 52 90. 29 &4, 48 41. 94 30. 39 17 03 4.78 Q.00 o 00
LOWER BOUNU 812 8. 28 8. 43 8. 39 8. 74 8. 90 @ 03 9 21 e 2% e N
ALAA{MG/L A4S CACCD) 160. 00 3. 77 84 43 6%. 38 435,97 34.98 22. 89 8 79 6. 04 2 28
LOWER BOUND 2%. 83 28.78 .73 J4. 48 37. 43 40. 37 43. %2 46. 47 49 42 L2 37
RARD(MG/L AS CACLDY 100. 00 93.03 89.74 83.19% 7327 $9. 18 48. 90 39 ot 19 23 11. 36
LOWER J0OUND 44. 29 30. 47 4. 68 38. 69 63.11 7.2 71.93 7% 73 79 9% 04 17
LS (MC/L) 1G0. 00 74. 14 0. 29 83 33 2:.79 6. 29 43 77 30. %9 15.38 4 78
LOWER BOUND 69.83 73.09 27.27 1. 49 83.70 89. 92 4. 14 98.36 102.3%7 106 79
PH 100 00 938. 42 77.47 4. 53 31. 69 33. 33 a3 o* 18. 30 Q.97 31
LOWER BOUND 6. 97 7.07 7.17 7.27 7.37 7. 48 7 %8 7. 48 7 78 7 8@
600 MG/ 1C0 00 9.7 71.79 1.8 40. 11 =3 e 17. 22 o 37 0 00 o 00
LOWER 3Cunb 1 &0 1. 43 1. &7 .70 1.73 1.77 1.80 1 83 1.87 t 90

PR 1900000008400+ 12000009290 04000080000000000000004030000000000000000d4000000000000000000000009008000080000000
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B-37 Allegheny River Near Franklin
"Pattern A," 1977

P P T LT T I TE PN 1RGNt N Nttt PENOII0E0R0E0000000000t000000000000800000E0000000
ACLECHENY RIVER LATER GUALITY STUDY
1o STUDY PERICD
STATISTICS FIR PATTERN A WIAR FRANRLIN

csensosevessetse NFUT DATA eeveeseseevtscscecrcce

INhirer CF REATH RIVER MILE 1<4 19

CF REAIW SRIVER MILE 5% B

evseee

Tatrm LENETH MILES) 1 01
So=?UTATICN INTERVAL (HMCURS) 4
Fiae? Tavy OF SIMmULATION PERIC 162 (1 s 77
LA™ Z&ay TF GirulATICH PERICD <73 (30 SEP TT)
Koz SF 2AYS IN SIMULATION PERICD 91
CIZERAVATICWS AY RIVER MILE 120. 16
FIRST LAY CF STUDY PERIDD 183 2 wL 77
LAST CTAay CF STLOY PERIQD 273 (30 <P T
NURZER OF CAYS N STUZY PERIOD 91

PP I ET R INNICTereeINeINEtttenerivslaetsectoticnrrenniee

WATZR GUALITY PAZAFSTERS AT RIVER mILE 120. 18

NJMIER OF SIMUVLATICN POINTS 34s
-------- SIMULATION VALUES ~-ww—em=

PARANETER MINIMUY mAXIMUN FMZAN  STD. OEV
FI.CH(Mee],S) 49 3 18 0 29t 1 o464 0
TE~3(LES+EE O 16 0 7.6 21 3 2.6
SAY (MG/L) 79 94 8.7 0. 4
ALAAIMG/L a5 CACOD) <3 9 72 8 44 8 88
HARD(MS/L AS CACO3: LY 111. 74 14
TS (MG a9 143 99 17
P 79 8.0 79 77
ACT ml s 1.6 1.8 t 7 0

L R e A N R N RPN E YRR PR AR A SR AR R SRR AN R AR 4 2 4

holZonthy RIVER WATER SUALITY STUDY

L8977 STVUDY FERICD

STATISTICS FIR PATTERM A NZAR FR&MALIN
WATTR JUALITY PARAMITERS AT RIVER ™MILE 120 16
R CF 3imULATICN POINTS i

PERCENT COF SINJULATICN POINTS EXCZEDING LI~ER BOUND OF EACH INTERVAL

INTEIVALS

PRRANITIR : 2 3 4 ) 'y 7 -] 9 10
TERR LEGAFE I3 180 S0 94 70 89 19 T4 37 ke 48 %3 12 33 33 1% 38 7 &9 27
LI-ER QLD 1S4 i 7 17 9% 19 17 2038 21.59 2279 2400 2% 21 b A2

M ENE F T 1C0. €0 S3 %9 83 70 73 CB 4B .90  35.53 25 64 12 4% 2.56 0 00
LCmE BIND 7.90 8 ca 8 26 8. 43 8.61 879 8. 9 9 14 9 32 9 49
ALRAIMS/L A5 CACID) 160. 00 93 04 86.81 67 77 31.47 33.%3 1873 2.0t 1.47 0 92
LCwER BOUND a3. 83 30. 2a %2 39.99% a4 83 49,36 34, 06 38. 77 8J. 47 68 18
RARDIMG, L AS CAZOD) 100 00 97 35 84.07 74.18 3384 37.36 24 73 11..17 $ 13 311
Li=EQ 30UND 46.29 32,69 39.13 463.% 7200 78.43 B4 B7 91,30 97.74 104 17
TDS (MG 100 00  91.39 93,32 64.B3 49,43  29.487 24.73  10.62 4. %8 2. %
LCWER BOUND 68 B3 76.22 B83.61 91.00 %9.40 108.79 113.18 120.%7 127.9 13%.3%

P 100,00 9%.42 92.31 86.81 79.64 69.23 56493  41.21 29.09 .. %
LL=ER BOUND 5 97 7. 07 .17 7.2 7.37 7. 48 7.8 7.68 7.79 7.68
1223 vM3el) 100.00 93 97 81.63 38.79 47.07 27.11 18.68  10. Bt 0. 00 0.00
LOMER BCLND 1.% 1 &0 1. 63 1. 67 1 71 1.7% 1.78 1. 82 1.06 1. 89

$400 000000000 cee 0csstorvtsccboccrcse senes < 000800000000 000000800800000000000000000
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B-38 Allegheny River Near Franklin
"No Corps Storage,'" 1977

CREID ATV ISIPANVIEIV A2 0P DRtV ENC IOV PRPNAEIRNV DRI 0000000008000 080000000 000000000000 ¢0000000000e
ALLESHENY RIVER WATER GUALLITY STUDY
1977 STUDY PERITD
STATISTICS 0K KO CORPS STORACE NEAR FRANKLIN

t0vetieorravvrtevsrentse INPUT JATA ecdstscvrcconesctsanssae

QECINNING IF REACH RIVER MILE 124. 19
END OF REACH RIVER MILE 84. 6C
SUIREACH LENSTH (MILES) 1.01
COMPUTATION INTERVAL (HOURS) L}
FIRST DAY GF SIMULATICM PERICZD 182 (1 WL 77
LAST DAY CF SIMULATION PERICD 273 (30 SgP 77)
NUMIER CF CAYS Jn SIFMULATICH PERICO 93
OSZERAVATICZNG AT RIVER MILE 120. te
FIRST CAY 3F STuDY PERICD 183 ¢ 2 WL 77)
LAST LAY TF SToLY PERICD 273 (30 SsEP 77
NUMEER CF CTAYS IN STUDY PERICO 9

L e 1949 10 eGP eIt I ettt ITrIIt PP etadtodtectedeasesstons
WATER GuaclTY PARAMETERS AT RIVER MILE 120 18
NURSER OF SIrmUCATICH POINTS 536

——————— SIFULATICN VALUES ~—emw-nm

PARAMITER MINIFUM  FAXIMUM HEAN ST BEV
FLOW(mee3/5) 73 3 1397 & 431 & 364. 2
TEMP(CEVREE <) 17 & 28. 9 21 & 2.2
JXY (#G/L) 79 9 4 8 s 0. 4
ALKACMC/L AS CACO3) 19 3 . 49,3 34 0 8.1
MARD(MC/L AS CACOJ) 42 93 &9, 13
TCS N3/ 60 160. 97 22
PH 7.1 7.9 7 4 7.8
00D (MG/L) 1.3 1.9 1.7 o1

GV EIPI I T A1 20040 1 100UV G I 0S4 1009420220020 300800 R0 0d0vlsepiocslinoed

ALLEGHENY RIVER WATER GUALITY 3TUDY

1977 STUCY PERIQD

STATISTICS FOR NQ CGRFS STORASE NEAR FRANWKLIN
WATER QUALITY PARAMETERS AT RIVER MILE 120 1o
NUMJER CF SI™ULATION POINTS 544

PERCENT CF SIM_LATION PCINTS ZXCEEDING LOUWER BOUNE GF EACH INTERvVAL

INTERVALS
PARAMETER 1 2 3 4 S s 7 8 Q@ 10
TEMP(LECREE 160 GO 100. 00 98. 72 8. 71 68. 13 37.33 37.18 «0. 88 10. 07 4 58
LOWER BOUNU 15 4 16 68 17. 81 18. 93 20. 09 21.22 <2. 36 3. 49 4. 83 2% 76
Qxy (nMG/L) 1€0. Q0 89 19 83. 19 71,25 £0.72 4. 91 12. 64 7.5 1.10 Q.00
LC=ER JOUND 7 az 8 03 8 24 9. 42 8. &0 8.7% 8.97 913 9.32 9.5
ALKAING/L AS CACO3Z) 160. 00 0. 48 80. 04 &9.78  &1.90 49 4% 37 737 26.37 12. 64 = -1
LGWER BOUND 19 3 22 N 29%. %2 8. 52 1. 32 3482 7. 92 4Q. 53 43. 32 44, 54
HARD(MG/L AS CACGI) 100. 0O 9 8 82 97 73.¢c8 64, 69 94. %3 42. 86 .3 1.2y a. 24
LOWER BOUND 41, bs 45 84 32. 03 37. 2t 62. 29 &7. 58 7. 74 77. 94 83. 13 8a. 3!
TCS ¢MGe/L} 160 00 87 4. 9 60. 07 A4, 59 <4, 92 10. 86 Q. 24 1.47 0 92
1.0wER J0UNG $9. 44 49, 48 79 32 BV. 37 99.61 1CY &5 119.69 129.73 139.78 149 &2
PH 10C. 60 tvOo 00 97 44 81. 32 &80. 62 43. 33 33. %2 21. 23 a8 97 3 b8
LUWER J0UND 6. 99 7 C9 718 V.28 7.37 7.47 ?.97 7. 68 7 7 ? 6%
uao MG 125.CO 93 42 892 40 40, 44 48 23 32.97 2%. 09 8. 42 0 00 0. 00
LOWER BOUND 1.35 1 %9 162 1. 84 1.70 1 74 177 1 81 1.8% 1.e8

BB P E 1004 e v 0 1 1V IR0060 1481908900003 0000080000000 0P 0G00It lE00000tLNitr031000000800000000d04doNsesedace




B-39

"Existing Conditioms,'" 1977

Allegheny River Near Freeport

P PP PRt et PRI RN IR PP RPNt NI INIC RN i 000000000 tttRtattiatieceetttlestineeelecesrtsseednnse

ALLESHENT RIVER WATER GUALITY STUlY
1677 STLQY PERICD

STATISTICS FOR EXKISTING CONDITICNS LCORER ALLECHENY

evesretserdscncvancece INPUY [ATA s4ecovscccscecseacdsscen

LEA
7

7
77)

CDE2INNG CF RZ47h RIVER NMILE 83 50

END IF REACM RIVER MILE &8.72

SUORTATIH LENSTH (MILES) 1. 01

CTMALTATION INTERVAL H3IURS) 4

FIRST LAY CF SIMULATICH PERICD 122 1 Jag

LAST DAY TF SIMULATION PERICD <73 (30 sEp

NUYIER OF 0AYS IN SIMULATION PERICD 91

o] VATICNS AT RIVER MILE 31.9¢C

FIR3T DAy CF STULDY PERICD 183 (2 wn

LAST TAY CF STUDY PERIQD 273 (20 skp

NUMZIR CF TAYS IN STUDY PERIDD 91

(A R R R R R R R R R R R A R R R R R R R R R R R R RS R AR RS2SRRSR Y Y ]

WATER 3uaLJTY PARAMETERS AT RIVER “ILE 31 90

ANUTZER OF S1MULATICH PQINTS 344

-------- SIMULATICN VALLES

PARA™ITER MINTMUM  mMaxInem MEAN
FLZm . ™Mee3/5) ti1c 2 1258 2 5468. 9
TERPIZEGRES 15. 4 2% 3 211
CAY (oL 7% 9.3 8 3
ALRA S/ AS CAZC) 16. 2 40 2 Q9.4
HARTIES. L A8 JAZOTY 24, 114 84.
TIS Wm0y 77 1%0. 110
P 7.0 77 73
30D (=g Q.8 1.8 1.3

~--- ERRCR ==—=m
(SIMULATZD-025
MEAN  STD. DEV
-1 8 1.
-1.0 1.
-9 7 4
3 23
0.2 0

NO. OF
ODSERVED
VALUES

37
36

23

5%
38

MININUM

VALUE

HAX IMUM

OBSERVED ORSERVED
VALVE

19 7 26 4
7.0 12.2

150 0 0

84. 3 161.8

4.1 e 9

A A R R L R Y T R O P e T T I Ty

£R WATER QUALITY STUDY
102

PTY PARAMETERS AT RIVCR mMILE
IHULATICH POINTS

PERCENT QF SI™ULATION PUINIS EXCIZDING LC-ER BOUND CF EACH

PARAFETER i <
TEFP(CE.REE C) 100. 00 97 62
LCWER BCUND 13. 239 16. 33
OYY «mG/L) 100. 00 9% 13
LOER DCUND 7.4% 7 84
ALKAIMG/L A5 JACDOD) 100 00 97 44
LIwER OCUND 14 30 18 &9
HARD(MC/L AS CACOD) 100. 00 92. 49
LCWER BCUND 55. 74 &1, 33
TOS (mG/L) 100 00 92 49
LCwER I0UND 77 12 84 41
P 100 00 £8 4%
LCwER OCUND & 97 7 04
GCD =3/ 100 00 4 59
JZwIR 2LUND .78 0 90

<
-

91
17
77

7

.
21.
87.

67

as.
91.

o
7

8%
1.

48

3

76
J4
11
83
39
[o£:}
1
38
b4
49
04
11
71
o2

LR EXISTING CONDITISNG LIWZIR ALLECHENY
31 90

a4,

18

LLE

e
as

23.
a1.
73.
78.
98.
73.

7
79

1.

43
34
41
o2
[+]-]
RY-
14
17
21
7
44
18
12
13

INTERVALS

79
19
a2

2]
70
23

70.
;8.
&3
106.

34
7

a3
1.

3

29
76
<3
el

a7

. %8
.32

82
41

.82
.26

73
78
83
34

.32

R
97

.39

34

7

21.

23.
8

40

30
34

90.

24

120
as.

7
23
)

INTERVAL
8

21 36.08
e 2.1
46 189 68
60 8 79
11 31.14
63 33. 04
43 23 82
9 6. 29
N 12. 27
8 128.10
18 2J. 08
a9 7 45
99 7.8
3 1. 64

. 8%

1

.27
.99
1)
.43

13

. 20
. 48

<[]
kB
83
3
74

10

03
30
$3
17

.79

82
33
01

. 99

&7

.73

40
00
-1 ]
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B-40 Allegheny River Near Freeport
"Pattern A,'" 1977

P P e PPt E Rt taNR et eNNr Rt el rtrtererstrerteeet it etonontiserteteritsetrtactecsosttecsetenntcsnce
ALLECHENY RIVER WATER QUALLTY STUDY
1977 STUDY PERICD
STATISTICS FOR PATTEAN A LLAER ALLEGHENY

®80c0cctcconsvocotetscte [NPUT [ATA #6¢ecccccssccsnctccoeny

BECGINNING CF REACH RIVER MILE 83. 80

END OF REACZH RIVER MILE 6. 72

SUSREACH LENCTH (MILES) 1.01

CCHPUTATION INTERVAL (MCURS) 4

FIRST DAY CF SIMULATION PERIOD 182 1y 77)

LAST DAY CF S[IMULATICN PERICD 273 (30 sEP 77}

NUNZER CF DAYS [N SIMULATION PERICD Pt

C3SZAVATICNS AT RIVER MILE 31 %0

FIRST DAY CF STUDY PERICD 183 (2 WV 77

LAST DAY GOF STUDY PERIQD <73 (30 2P 77

NUMGER CF DAYS IN STUDY PERIQD 91

Q80400 PRSPV C LIV IRNPICEDN PP OINNPROIRIND00S20R22QGIIGIRSESES

WATER GUALITY PARAMETERS AT RIVER MILE 31 9C

NUMIER CF SINULATICH POINTS LR

------- SIMULATICN VALUES —=—ewem—-

PARAMIZTER MINIMUM rAXIRUM MEAN ST CEV.
FLOW(mee3/5) 1:10. 2 1348 2 482 B 320 8
TEMP(LCESREE O 15 4 23.9 21 2 23
Cxy (MG/L) 7. 4 ? 3 8.2 0.3
ALKA(MG/L AS CACOD) 180 a4 7 30.7 7.4
HARD(MS/L AS CACOD) 36. 129, B9 14,
TDS (MI/L 77. 1867 118. 19.
PN 7.0 7.7 72 7.6
BSD (MG/L) 0.8 1.8 1.3 0.2

0000000000 0QINT0ECR0CE000000000000EdIREtIRPNPRCPRICEtRTacningancidy

ALLECZHENY RIVER WATER QUALITY STUDY

1977 STUDY PERIGD

STATISTICS FOR PATTERN A LCWER ALLECKENY
wWATER QUALITY PARARETZRS AT RIVER MILE 31 9
NUR3SER CF SIMULATION POINTS S48

PERCENT CF SIMULATION POINTS EXCEEDINS LOWER BOUND OF EACH INTLRVAL

INTERVALS
PARAMETER 1 2 3 4 L) 6 7 8 ¢ 10
TEMP (DECREE C) 100 00 97. 82 90 29 a4 23 78. 37 69. 79 44 31 30 40 9 7 2 93
LCWER DOUND 19 33 14, 41 17 46 18. 52 19. %8 20. 63 21, 69 <2 74 23 B8O & 83
oxy (MG/L) 100. 20 93. 96 7711 49 82 42, 88 26. 74 2. N 17 22 12. 82 4 95
LOWER BOUND 7 39 T 38 7 79 7.99 817 8 37 8 37 e 77 9 9% 9 186
ALKA(MG/IL AS CACOJ) 100. 00 97.07 e1.03 a4 98 3 27 49 08 40. 11 31.232 15. 02 8. 06
LOWER BOUND 14 93 17. 92 20 91 23 .89 24.87 29.893 32. 83 3%. 81 28.79 4.7
HMAAD(MS/L AS CACOD) 100 00 9.76 B86. 46 85. 71 67. 40 46,193 30. 40 12. 4% 1. 29 o 73
LOWER BOUND 59. 74 632. 71 69 48 76. 63  81. 62 90. 38 97.33 104 S2 111.49 118 4
T0S (MG/L) 100. 00 91. 03 87.00 79. 67 se. 79 41. 28 6. 37 13. 00 L3} e 73
LOWER BOUND 77 12 86. 12 9513 104,31 113,10 122.09 121.09 140.08 149 08 138.07
PH 100. 00 8. 456 81. 32 732. 21 64,83 0. 92 42.12 33. 43 23 64 $. 13
LOWER BOUND & 97 7. 04 711 7.18 7. 23 7.02 7.39 7 45 7 33 7 &0
300 (mC/sL) 100 ¢O ¥4 23 83 70 74, 3% 38. 42 32. 97 23 .08 ? 5 Q.33 0 00
LOWER .BCUND o 73 0 90 1 C2 1.19% 1. 27 1.39 1.31 1. 64 i 76 1.88

90 0000000062 00090008080°0080060000000800800000890000000000008000000000000000000800000800000000000000000R0T




B-41 Allegheny River Near Freeport

"No Corps Storage,' 1977

00 o0a ettt senrsestrntessnitastocissetistassttelitttastticosnisestnsiistostssticsesiostssnvssssssrsciscaces |
ALLEG~ZHNyY RIVER WATER QUALLITY STUDY !
(977 3TLJY PERICD ‘
CTATISTICS FCR NO CCRPS STCRACE LCWER ALLECHENY {

®vscscn00000b00000s000 [NFUT TATA sevvcetnsssvretatassase

SESINNINT CF REACH RIVER RILE 83.892
END CTF REAZH RIVER MILE 5 72
SLBREAZH LENSTH (MILES) 101
COMOUTATION INTERVAL (HOURS) 4
FI32Z7T DAY ZF SIMULATICN PERIOD B2 (1t WL 77)
LAST DAY CF SIMULATICON PERICD <73 (30 SEP 77)
NUMSER CF CAVS IN SIMULATION PELICD 9L
YATICNS AT RIVER MILE 31.%0
2AY CF 537.DY PERICD 18 (2 AL 77
LAST DAY 08 STUOY PERICD 273 (20 SEP 77 i
sL~2IR OF DAYS IN STUDY PERICD 1 {
B CIBIBDBICINVRRNICRVOP23208280B008D8000080000030800000000 i
WATER QUALITY PARAMETERPS AT RIVER ~ILE Ji 82 :
SNUw3IR OF SiMULATICN PCINTS 348
-------- SI™.LATICN val
z MINTFOM  MAX MUK ME A
LIwMee3/T) 1067 1845, 3 619 ¢ 428. 9
=21 CESREE C) 1s 3 <hH 2 2:. 4 < 2
‘ Xy (=G 74 92 a2 Q3
A ZA(MD/L AS AL 14 3 41. 0 25. 2 37
~arDem/L A CACIY) 49 1¢8. 73 13
I ey 43 tET. 109 24
P s 9 7.7 72 76
AcTd (=W ¢ 7 1.8 1.3 o2

0 0000000000000 000000800804¢0000000s0000P0lesTRINFITONIGNOEIIIBIOIIOIRIES

THTNY RIVER] WATER GUALITY STUDY

103 FCR »0 CIRPS GTIRAZE (CwiIR ALLECHEINY
ITY PAFAMETIRS AT RIVER %ILE 1. 99
SIMULATICN POINTS 345

FERCENT COF SI¥ULATICN FOINTS EXCEEDING LCWER BOUND OF EACH INTERVAL

INTERVALS |
FAQA™TTER 1 2 3 4 ] 6 7 8 Q 10
- TEMPUTLIRIE O 168 00 93 60 89. 10 78.73 68. 13 33. 88 36. 2% 20.70 7.14 2.7%
LCWZR JCUND 16. 48 17. 44 18. 44 19 41 20 39 Q1. 36 22. 34 23 32 24 29 23 <
SXY (MC/L) 101. 00 94 &9 82. 42 63. 00 31. 10 4. 96 32. 60 23 82 <0. 13 6.79
LCWER BOUND 7 3% 7.353 7.70 7.97 a8 04 9 2% 8. 38 a 33 8.72 8. 89
ALKA(M3/L AS CACOD) 100. 20 96 79 91. 38 73 27 48 17 32. 97 23 4% 20. 33 6. 59 1. 47
LC~ER 30UND 14.2 16 93 19. 61 22. 29 24 97 27. 63 30 33 33.01 38. 69 38. 37
HARTZ(MZ/L aS CACOD) 100. 02 EAN-1: | B87. 00 73.27 63. 19 456 34 J6. 43 26. 01 11. 90 2. 93
CwIR BOUND 48 83 34 81 60.76 66. 72 72. 67 78. 63 84. 39 90. 54 95. 3 102. 4%
TS (MG 100 ¢O 89 19 76. 36 49 27 21 14 18 86 7.9 4 40 2. 93 1. 69
LCWIR BOUND 67.%3 79 7 91.86 104 03 116 20 128.346 (40.33 1%2.469 164 .86 177 02
PH 100 VO 83 83 80. 39 7419 49 27 33. 90 8. 537 20. %t 2. 36 0 39
LCWER JCUND & 9 7 01 7.09 7.17 7 23 7.33 7 &0 7.48 7. %% 7 64
. 3CD (M3 10D 00 93 3% °0 1t 8d. 68 72. 34 80 37 27. 47 12 82 073 Q 00
- £3 20UND 0 &9 0 83 0. 93 1.08 1. 21 1.2% 1. 48 1.61 1.74 1 87

B-l




23-42 Allegheny River Near Natrona

"Existing Conditions," 1977

e 0t et ts et ertes st ttiene e tnesstvlttcecrttinteeticcertottteesseststisssinseaerssenscecssssdsscians
ALLESKHINY RIVER WATER QUALITY STuoY
1977 STUDY PERIGCD
STATISTICS FOR EXISTING CCOANIITIONS LOWER ALLECRENY

G0 ccsssssctrnsssscnsce [IPUT TATA es0cacsssccececsssvsaccs

DESINNING OF REACH RIVER ™IL 283 80
£%D OF REACH RIVER MILE 4 T2
SUJIAEACH LENTTH (MILES) 1.0
COMPUTATITN [NTERVAL (MOURS)? 4
FIAST DAY CF SIMULATION PERICD 82« t JW 771
LASY DAY OF SIMUL_ATICN PERICD 273 (30 SEP T
NUMBER OQF QAYS IN SIMULATION PERICD 91
O3SEZRVATICNS AT RIVIR ™MILE 24 63 .
FIRST DAY CF 3TUDY PERIOQOD 183 2 JUo T
LAST DAY CF ©7T DY PERICY <73 {30 SEP 77)
NUSGER C5 DAYS IN 37UdY PERIQOD et
L] L Z AR EEEE RN Y N2 (X EEEAE R AR ER YR IS ZARS RS SR Z N E X 4
WATER GUALITY PARAMITZRS AT RIVER ™MILZ 4. 63
NU=3ER CF TIMULATICN POINTS Tas
---= ERRCR ----- NS CF =N S SEINL
-------- SIMULATION VALUES ~=e-e—--- (SIMULATED-CIS ) C2SERVED C5SERVED  CT:323veld
PARAMETIR MINIMUS Maxisus MEAN  STD DEV MI AN STD T=zv VAL UES VALLUE VALVE
l FLCW(~v02/G) 136, & 1677 1 634 3 377 3
TEMP(DEGRET () 13 & 236 212 4 3
OXY (MG/L) 7 8 9 2 8 2 oS
ALKA MG/ AS CACCI) 4 2 202 €3 3 73 0.2 7.4 Q1 18 0 39 0
HARD(M3 'L AS CACQJ) 9. 149 o7 19
TDS (MG/L) 8s. zz 128 29
PH 39 7. 6 9 .7
2C0 (MB/L) 5 a L ' . g 7 0.1 0.4 91 60 7 4
"000.04‘0‘0..0.0...0.000..0...00.‘00...000..'00000‘...0..00.0

0202520004004 0000002000000403800003000000000000sss000

ALLES~ENY RIVER WATER QUALITY STUOY

1977 STuDY PERIJD

STATISTICS FOR EXISTING CONDITICONS LCWER ALLESHENY
JATER GUAL [ TY PARAMETERS AT RIVER MILE <4 &3
NUMZER CF SIMULATION POINTS 2as

PERCEINT CF SIMULATICN POINTS EXYJESDING LOWSER BCUND CF EACH INTERVAL

INTERVALS

PARAFMETER 1 2 3 4 S & 7 8 ] to
TEMP(DESREE O 100. 00 % 70 88. 83 84 ©7 77 2% 5% 73 49 43 <% 12 12 82 3 E&¢
LOWER BOUND 13 61 16. 62 17. 62 18. 63 19 &3 20 64 21 65 2 &5 <3 &8 24 ée
Oxy (m2/L) 1092. 00 ?3. 40 73.81 39. 14 43 39 32 &0 24 18 18 13 12 43 4 9
LOWER BOUND 7.45 7. 64 7.83 8. 02 8. 20 8. 39 8. 8 877 8 93 9 14
ALRACHS/L AS CACOD) 100 00 38 33 94, 87 88 10 34 23 74 34 39. 14 3° 38 &1 43 10 44
LOWER DQUND 4 23 7. 42 1t 02 14 42 17. 81 21 21 2461 <8 91 31 40 34 989
HARD(MC/L AS CACOI) 159 00 2. &7 86. 26 68 32 31. 47 33.33 21. 23 8 &1 4 93 273
LOWER BOQUND 39.24 48. 32 77 30 B84, 28 93.26 104 24 113,23 122 21 1J1 19 140 17
TOS (MG/L) 100. 00 92. 49 81.87 38. 24 36. 26 22,24 12. 09 b 39 3 1 {63
LOWER BOUND g4 &2 98.93 113.38 127 41 141.94 156 27 (70 40 184.93 199 27 213 &0

PH 100. 00 7.07 93 42 2. 49 91.38 B87.9¢ 79. 49 49.03 37 33 1]
LCWER BCUND 3 %0 6. Q7 6. 27 &. 39 -3-1- 6 72 4 €8 7.03 7 ? 27
BOD (MS/L) 100 0O 3. 77 B3. i¢6 79. 49 63 00 45 34 2% ar 9 34 o 37 o C¢
LCOWER BOUND 2 80 0 92 1. 04 1.16 1 28 t 40 1.2 1. 64 1 76 { e3
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B-43 All:gheny River lear Natrcona

"Pattern A," 1977

1080000001400 0000000010000 000000t000artttatertaesioresltttetetintsltinitestetieEsdonsaantsosescsssesnsetstss
ALLEC-INY RIVIR WATER QUaLITY STUDY
1377 3TVUDY PERIOD
STATISTICS FCR PATTEARN A LCwWEZR ALLETOMENY

0000900000090 08000 en NPUT DATA 4000002000 000808000000

SECINNING OF REACH RIVER MILE 83 80

END IF RIACH RIVER mILE s 72

TAZM JENGTH (HILES) 1. 01

MTIUTATICN INTERVAL (HOURS) 4
CAY CF 3IMJUATICN PERICD 182 (y JATT)Y
CAY CF SITULATICN PERICD <7 (30 sSEP 77)
NUMIIR TS DAY3 [N SIMULATICN FERIDD 1
C3SERVATIONS AT RIVER MILE 24,63
F18S7T CAY CF STUDY PERICD 1B3 (2 o 77
LA3T DAY CF STUDY PERICD 273 (30 TE? 77
NUMZER CF DAYS 1M STUDY PERIOD %1
0000000000400 022200000000 Q8000080202 ¢RRRRRPGRRGRIRGIRESY
WATER GUALITY PARANMETERS AT RIVER ~ILE 24 52
NUM3ER CF SIMULATICN POINTS XYY
-------- SIMULATICN YALUES =mr=se-=
R MINIMUM  Max UM HEAN  STD. DEV.
i 125 8 1469. 8 268 1 289 4
TES 15 6 <5 3 <13 2.3
g 7 4 93 8 2 03
=300 AS CACID) ) 41.2 23 8 9.1
mISL AS CACOD) 3 161, 103 21
ol FA N} g2 e 147 a3
s 7 7.9 6 9 6 6
580 S/ o3 1.8 1.3 0.2
2900200000003 00000QCL000%EERNRI IRV CNTIRVEBR0RROL2RRCR00ed3000 20008

ALLEGRINY RIVIR WATZR GUALITY STUDY
1FTT STUCY PERICD
STATIZSTIZS FUA PATTERN A LUWRIR ALLESHENY

=ATER AUALITY PARAMETIRS AT RIVER “¢ 24463
NWJmRIA CF S LATION PRINTS sas

PERCENT C7 SI™ULATION PQINTS EXCIEDING LCWER 30UND CF EACH INTERVAL

INTERVALS
FARAMCTER 1 2 3 4 - 4 ? 8 9 A0
TE-P(CESRIE O 100. ¢ 86 22 a7 73 62.97 76 74 63. 74 41. 39 21. 33 7 &8 3 48
LOwZR BCUND 13,61 16. 6% 17.76 18.83 19. 91 20 78 22. 03 2313 24 20 23 27
Cxy (#3/L) 100. 00 Q4 32 77.29 39. 32 43 42 7. 47 20. 8@ 16. 48 12 3 4 °3
LCwER BOUND 7.37 7 37 7.78 7.96 8 16 g 335 a 33 8.74 g. 94 e t3
ALKAIMT/L A5 CACOD) 100. 20 97. 62 92. 67 83 16 1. 32 63 93 3163 41 03 21 23 8 97
LTWER 23UND 3.¢3 6. 23 10. &7 14 49 18. 32 22. 14 2. 96 29 78 3. 464 37 a3
HARD RS/ AS TACOYY 100. 00 c. 94 83 90 79. &7 37. &9 J6. 43 13.73 9.71 4.9% 2 56
LOWER BOUND 39,24 67 33 ?79.72 89.92 100. 11 11Q.30 120.49 130.68 140.88 131 Q7
TL3S (MG/L) : 100 00 1. 7% 22 42 69. 41 42 8% 22. 24 13. 37 9.7 3 86 2 01
CwWER JOUND . 84.562 100.466 116,70 132,74 148 79 144.83 180.87 196.92 212 96 229 00
PH 100 00 97 o7 3. 42 92. 856 1. 38 8a. 46 84. 98 70. 13 48. 72 13 02
LOWER BCUND 3 73 3. 91 6. 09 6.3 & 44 & 64 & 82 7.00 7 18 7.36
822 (M7 100 00 92. 31 84, &2 73 27 37. 14 37 26 2418 9. 89 0 237 0 o0
LOWER BCUND 0. 832 0 %2 1. 04 1. 14 1.28 1 40 152 1. 64 1 76 1 68
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B-44 Allegheny River at Natrona
"No Corps Storage," 1977

000'00000'000.QC.O‘Q.O.COQ.QQ'O‘CI.Ol'.0000000000.0000000.000'00..00.0..00000.'.....‘..0'00.0...000.....
ALLEGHINY RIVER WATER QUALITY STUDY
1§77 STUDY PERIQD
STATISTICS FCR NO CORPS STORACE LOWER ALLECHENY

stssvssessecesansorcae [HPUT DATA cecccscssssccenssssesse

BEGINNING CF REACH RIVER MILE 83 80

END QF REACH RIVER MILE 6. 72

SUSREACH LENGTH (MILES) 1. 01

COMPUTATION INTERVAL (HOURS} 4

FIRST DAY LOF SIMULATION PERIQD 182 (1 RAL 77}

LAST DAY CF SIMULATION PERIQD 273 (30 SEP 77

NUMBER CF DAYS [N SIMULATION PERIOD 91

O3SERVATICNS AT RIVER MILE 2463

FIRST DAY CF STUDY PERIOD 183 (2 VL 77)

LAST Day CF STUDY PERICD 273 (30 SEP 77)

NUMBER QF DAYS IN STUDY PERIOD 91

BB 0BP8898020000300 020320420 BPR0802P8200R02CE2GREBSVRG00S

WATER GUALITY PARAMETERS AT RIVER MILE <4. 63

NUMBER QOF SIHULATION POINTS 346

------- SIMULATION VALUES e——=-ca-

PARAMETER MINIMUM  MAXTHUN mEAN STD. DEV.
FLCW(Mee3/5) 121. 0 3399 2 704 2 33,1
TEMO(DESREE C) 16,3 6.7 21. 4 2.1
oxy (ng/L) 7. 4 9. 0 8.2 0. 4
ALKA(HMC/L AS CACOD) -4 5 39.2 219 6.1
HARD(MC/L AS CACOI) 44, 157, 93. 23.
TDS (MC/L) 47. 243. 136. I3
PH 4 0 7.3 & & 5 4
BCD (MS/L) 07 1.8 1.9 0.2

0000000000003 0000008080800080033 270820 3UOBIINBRINTONINERR0 000000

ALLEGHENY RIVER WATER QUALITY STUDY .
1977 STUDY PERICD
STATISTICS FCR NQ CORPS STCRACE LOWER ALLEGHENY

WATER QUALITY PARAMETERS AT RIVER MILE 24. 83

NUMBER CF SIMULATION HOINTS 344

PERCENT OF SIMULATION POINTS EXCEIDING LCWER 30UND OF EACH INTERVAL

INTERVALS

PARAMETER 1 2 3 4 H 6 7 8 9 to
TEMP (DEGREE C) 100.00 93.03 B4 26 77.84 $7.9% %2.38 34.07 10 62 3 48 073
LOWER BOQUND 16. 31 17.82 18.9%3 19.97 20.%8 21.40 22.62 2J.63 24 &% 35 47
OXY (MC/L) 100.00 95.97 82.88 67.93 31.83 40.48 30.22 2« 54 17 s@ 6. 04
LOWER 8CUND 7. 40 7.%7 7.73 7.90 8.07 8. 23 8. 40 9. %8 8 73 8. 69
ALXA(NG/L AS CACO) 99.82 99.63 99.43 99.08 90.BA BO.9% %0.92 2%.27 6. 96 1. 693
LOWER BJOUND -4.51 -0. 22 4 14 8. 54 12,93  17.31  21.70 24.08 10 46 34 8%
HARD(MO/L AS CACDD) 100.00 94.14 87,36 71 61 %4 40 23.90 17.03 10 8% 4 0 92
LOWER BOUND 44.26 33,47 64,98 78.39 89.40 100. 91 112.22 123 %3 1234 84 145 19
TOS (MC/L) 100. 00  91.%8 8313 42,27 48.17 30.22 12.27 7.14 3. 48 1869
LOWER BCUND 47.23 B4 82 1C2.41 120 01 137.60 1%3.19 172.78 190 J7 207 @& 229 3%

PR 100.00 99 63 99 43 99 63 99 43 98 3 96.19 9% 40 78 39 8 Cs
LCWER §OUND 403 4 38 4.73 s 09 S A4 s 79 6. 14 6 %0 6 8% 7 20
80D (MC/L) 100.00  ©°3 41 87.73 B4 43 71.06 48 72 28 39 10 28 (W} o o0
LCWER QOUND 0.73 0. 86 0. 98 11t 1 24 1.37 1 49 1 62 179 1 87

0000000800000 0000030000P000 0000000000000 00000000 0000000000000 400800000000000000080000000080300008800004008
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APPENDIX C
ALLEGHENY RIVER WATER QUALITY DURATION CURVES

by

R. G. WILLEY!

GENERAL INTRODUCTION

This report is an expansion of "Simulation of Streamflow Regulation
Effects on the Water Quality of the Allegheny River" by Paul W. Hadley
and Gerald T. O0Orlob. Preparation of the duration curves was beyond the
scope of the contract leading to this report. This Appendix was written
after the rest of the report was completed and is included for the readers
convenience. The duration curves are to be used in conjunction with water
muality benefit curves for computation of the water guality benefits due
t» modified flow regulations. Numerous graphical displays define the
water quality impacts of Kinzua Reservoir reregulation (Pattern A) and the
impacts of the entire nine Corps of Engineers (COE) Reservoirs under
present regulation (No COE Stnrage). The data used to develop these
graphs is provided in Appendix B.

In all of the graphs ‘n this Appendix, the same legend applies. TI¢f
no impact exists the Existing Condition symbol=e—— will suppress the
Pattern A symbol = = =and/or the No COE Storage Symbol s em=m= . The graphs
show  water guality constituent vs. percent of the time exceeded. The
water cquality duration courves are analogous to flow duration curves in
their development and in their use to determine average annual benefits.

7Hydrau1ic Fnginzer, Hydrologic Engineering Center, .S. Army Corps of
Engineers, Davis, Talifnrnia.
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ALLEGHENY RIVER WATER QUALITY AT NATRONA

The integrated impact of all nine COE reservoirs on river
temperature, alkalinity, pH and TDS with present regulation or with
Pattern A regqulation is shown in Figures C-1 through C-4.

Allegheny River Temperature at Natrona

The graph for the temperature at Natrona during the 1975 study period
(see Figqure C-1) shows that about 35% of the time the No COE Storage case
would cause slightly cooler water. WNo impact occurs during the remaining
time. The Pattern A case shows no impact compared to Existing Conditions.

During the 1977 study period there is no significant impact for
either alternative.

Allegheny River Alkalinity at Natrona

During the 1975 study period, Figiare C-2 shows that the alkalinity
would not change 95% of the time for the Pattern A case and would
experience only minor impacts due to No COE Storage. The No COE Storage
case would be slightly lower than the Existing Condition about 95% of the
time. Both alternatives would exceed Existing Conditions about 5% of the

time.

The graph for the 1977 study period shows that the alkalinity for the
Pattern A case exceeds the Existing Condition about 50% of the time. The
No COE Storage case is lower than the Existing Condition case about 90% of
the time.

In general, the impact of the alternatives 1is only slightly
significant. Although the impact 1is difficult to predict, existing
regqulation probably provides a slightly higher alkalinity than the
alternative cases studied.
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Allegheny Rive: pil at Natrona

Puring the 1979 stuly period, Figure ~-31 shows that the pH would be
slightly lower 25% »f ~he tima for the No 0OE Storage case and no impact
during the remaining tim~. The Pattern A :as» has no impact.

During the 1377 study period, tne pH wis slightly lower than the
Exiscing 7ondition 0% of the time for the N» COE Storage case. During an
adiitional 2% of the time, a very si-mifi~aat Arop in pH nccurs for the No
COF.  Storage case. The Pattern A ca3se 18 slightly lower than the Existing
~ondition 10% »f the time inl1 nn impact the ramaining time.

In general, s.ightly decreassd pH wou' i oo acet 3¢ time for the Mo
COE Storage case. No s:iyif:-an% impact would scrur for the  Pattern A
regulation.

Allegheny River TDS at Natrnna

During the 1975 study perind, Fiqure C-4 shows that the Pattern A
case would cause nigher TDS than the Existing Condition about 30% of the
time and no siqaif:tant  impact luring the remaining time. The No COE
Storage case would ~ause significantly higher TDS than the Existing
Conditinn 95% of the time ani lnawar T™NS for 2% of the time.

The graph for the 1277 study per n? shows that the Pattern A case
woull ~ause higher TNE +:an “he Existing “ondition about 90% of the time
and no impact *the remaining time. The Non COE Storage case is only
s1i3htly higher than *he Ex‘sting Conditinn abou* S08% »f the time and only
slightiy lower tne Hther 0% ~f ~he time.

I1 general, Anring 1 sigrificant portion of the time, the Pattern A

requlazi-~n would ~3ase Yorgher TDS, with no impact the remaining time. The
No ~TOE S3torage  cise would ~ause higher T™NS part of the time and equally
lower TNS the remaining *ime. The proaporti n of the positive or negative
impant time ~an not . oradl ~ted,
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FRENCH CREEK WATER QUALITY AT MEADVILLE

The impact of Union City and Woodcock Reservoirs under present
regulation is contrasted to the case without reservoir storage. The
results are shown at Meadville in Figures C-5 through C-8.

Fren~h Creek Temperature at Meadville

During both the 1975 and 1977 study periods, Figure C-5 shows that
the projects have no significant impact »n the stream temperature.

French Creek Alkalinity at Meadville

During the 1975 s+tudy period, Figure C-6 shows that the alkalinity
would be slightly higher for the No COE Storage case about 40% of the time

and significantly lower about 40% of the time.

NDuring the 1977 study period, the No TOE Storage case causes
significantly lower alkalinitv 80% of the time and only slightly higher 5%
of the time.

Tn general, the alkalinity for the unregulated case is significantly
lower luring at least 50% of the time with only minor differences the
remaining time.

French Creek pH at Meadvilie

During both the 1975 and 1977 study periods, Figure (-7 shows that
there is little impact due to regulatinn most of the time, with a slightly
lower pH due to the regulated conditions 15% of the time.

Frenqh Creek TDS at Meadville

Durirg the 1975 study period (see Figure C-8), the requlated case
causes 3lightly lower TDS 20% of the time with no 1impact the remaining
time.

During the 1977 study period, slightly higher TDS would exist during
the antire time for the requlated case.

Although the 1975 impact is in the opposite direction of the 1977
impa~%, the magnitudes of the impacts are too small ¢to be of any
consedquence.
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KISKIMINETAS RIVER WATER QUALITY NEAR VANDERGRIFT

The impact of Loyalhana and Conemaugh Reservoirs under present
ragulation i3 contrasted to the case without reservoir storage. The
resul*s are shown near Vandergrift in Figures C-9 through C-12.

Xiskiminetas River Temperature near Vandergrift

During both the 1975 and 1977 =tudy periods, Figure -9 shows that
the pr~jects cause slibtly warmer water under the regulated condition.

Kiskiminetas River Alval.nity near Vandergrift

Nuring both the 1975 and 1977 study period, Figure C-10 shows that
the projects cause significant.v higher alkalinity under regulated
conditions.,

Kiskiminetas River pH near Vandergrift

During the 1775 stuady period, Figure C-11 shows that the projects
cause higher pH water over 5% of the time under requlated conditions and
only slightly lower pH during less *han 5% of the time,

Nuring the 1977 study periond, tne praiacts cause significantly higher
pH all the time.

In general, higher pH should be expected most H>f the time under
regulated conditinns.,

Kiskiminetas River TDS near Vanderqgrift

During *he 197% study period, Figure Z-12 shows that the regulated
~ondi* - ans  caused slightly 1lower TDS nver 20% of the time and slightly
higher TDS during 10% of the time,

Maring the 1977 study period, regqulated conditions caused
significantly lower TDS 99% »f the time.

In general r~mu'atel conditions would rcause lower TDS.
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CLARION RIVER WATER QUALITY NEAR ST, PETERSBURG

The impact of the East 8ranch Clarion Reservoir under present
regqulation is contrasted to the case without reservoir storage. The
results near St. Petersburg are shown in Figqures C-13 through C-16. Note
that these results do not include any effects of Piney Dam requlation,

Slarion River Temperature near St. Petersburg
During both the 1375 and 1977 study periods (see Figure 7-13), n»n

impact 1is predicted near St. Petersburg for temperature due tn

regulation.

Clarion River Alkalinity near St. Petershurg

~

The graph of the 1975 study perind (see Figure C-14) shows that the
alkalinity from the unregulated case is slightly higher for 20% of the
time and slightly ‘ower for 20% of the time.

The graph f{or the 1977 study periosd shows that there 1is no
stgmificant impact on alkalinity.

In general, nnly slight impact »n alkalinity may be caused by
requiition for a very short periond of time.
Clarion River pH near St. Petershurg

The graph of the 1975 stuly period (see Figure C~15) shows that the
pH from the regulatel rmase is signi€ican*ly higher Juring more than 30% of
the “ine. Nn sigqrificant impack exists the remaining time.

The graph of the 1377 study parind shows that there is nn significant
impact »n pH.

T~ general, the requlated case ma ~ause si i€i-antl higher H
g Y Jt Y pi
Auring high a-i11 runcff events.

Zlarinn River TNS near St. Petersburg

Muriag  hoth  the 1975 and 1277 study periods (see Figure °-16), the

teqn!ined case causedl simifi~antly lower TI 3 about 50% of the time, with
no significant impast dAuring the remaini~y Lime,

~a1g
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CONCLUSTONS

The water quality impacts due rn rthe Pattern A regulation and the No
TOFE 3torage (unregulated) case are summarized below. Thesa conclusinns
intlnde generalizations of the results from both study perinds and dis~uss
only the significant impacts.

Temperature

Temperature impacts aon the Allagheny River are sign.ficant at Warren
Jue to Xinzua Nam regulatinn but are rather Jdifficult to predi-t,
Simulation results show that present regulation will cause higher
remperatures sometimes and lower temperatures other times. These impacts

are insigni€icant at Natrona Bze o the moderating effects of
metesrnlogical conditions Auring the trave? “ime nvolvedld. Alsn, +hy¢
upstream impact receives no reinforcement from the three major

tributaries.

The Clarion River imparts are similar to the Allegheny River with
simutation results showing siognificant impact occurring at Ridgeway bu* n»
influyenze at Piney »Or 8t. Petersbhuryg. The Ridgeway impact can cause
igher or lower temperature releases at Aifferent times,

Akalinity

Simulation results show that alkalinity impacks on  the Alledghe y
River are sigificant at Warren due to Kinzua Dam regulation but ire
Aifficule t» predicr., The present regqulation will rcause higher walaes
snmetimes and lower values other times. Pattern A regulation always
auses either the same alkalinity as existing requlation or significantly
higher values at Warvren,

The impacts at Waerren ave greatly reduced by the time they get tn
Yatrona. The present regqulation generally causes higher alkalinity ac
Natrona Aue tn the influences of the French Creek and the Kiskiminetas
River, The Pattern A requlatinn at Kinzua Dam does not cause any
significant impact at Natr-na.

T-21




PH

Simulation results show that the pH impact >n rhe Allegheny River at
Warren is significant but difficuls ko predict. The present regulation
can cause either a higher or lower pH discharge. The Pattern A regulation
causes either the same or slightly higher pH than “he present regulation.

The pH at MNatrona under present requlatinon is higher Aue tn the
influence of the Kiskiminetas and ~Tlarion Rivers. The Pattern A
requlation does not cause any significant impact at Natrona.

The Clarion River has significantly 1lower pH at Ridgeway under
requlated conditions, with decreasing impact in the downstream Jdirection.
At St. Petersburg, a higher pH occurs under present requlation during 30%
nf the time.

™ms

At Warren, simulation reasults show that present regulation canses
75100 mg/l less TDS, witn Aecreasing impa~t -lownstream. Pattern A
requiation causes onnsiderably less ‘mpact, about 15-30 mg/l, At Warren
and A~rwnstream.

The TNDS impact at Natr-sna {5 significantly reduce?® from that at
Warran and usua’ly has lower TDS under present requlation. Pattern A
requlation impacts at Natrona are similar. The change hetween Warren and
Natrona 13 influenced mnstiy by the Clarion River.

The Clarion River requlation has significant impact and causes
derreased TDS. While the impact is greatest (about 200 mg/l) at Ridgeway,
i~ ~ontinues to remain significant {(about 50 mg/l) Adownstream.




